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FOREWORD : This  report  presents  the  results  of  the  bioassay  of 

m-cresidine  conducted  for  the  Carcinogenesis  Testing  Program,  Divi- 
sion of  Cancer  Cause  and  Prevention,  National  Cancer  Institute  (NCI), 
National  Institutes  of  Health,  Bethesda,  Maryland.  This  is  one  of  a 
series  of  experiments  designed  to  determine  whether  selected  chemicals 
have  the  capacity  to  produce  cancer  in  animals.  Negative  results,  in 
which  the  test  animals  do  not  have  a significantly  greater  incidence 
of  cancer  than  control  animals,  do  not  necessarily  mean  the  test  chem- 
ical is  not  a carcinogen  because  the  experiments  are  conducted  under 
a limited  set  of  circumstances.  Positive  results  demonstrate  that  the 
test  chemical  is  carcinogenic  for  animals  under  the  conditions  of  the 
test  and  indicate  a potential  risk  to  man.  The  actual  determination 
of  the  risk  to  man  from  animal  carcinogens  requires  a wider  analysis. 

CONTRIBUTORS : This  bioassay  of  m-cresidine  was  conducted  by  Mason 

Research  Institute,  Worcester,  Massachusetts,  initially  under  direct 
contract  to  the  NCI  and  currently  under  a subcontract  to  Tracor  Jitco, 
Inc.,  prime  contractor  for  the  NCI  Carcinogenesis  Testing  Program. 

The  experimental  design  was  determined  by  the  NCI  Project  Offi- 
cers, Dr.  J.  H.  Weisburger  (1,2)  and  Dr.  E.  K.  Weisburger  (1).  The 
principal  investigators  for  the  contract  were  Dr.  E.  Smith  (3)  and 
Dr.  A.  Handler  (3).  Animal  treatment  and  observation  were  supervised 
by  Mr.  G.  Wade  (3)  and  Ms.  E.  Zepp  (3).  Chemical  analysis  was  per- 
formed by  Midwest  Research  Institute  (4)  and  the  analytical  results 
were  reviewed  by  Dr.  N.  Zimmerman  (5). 

Histopathologic  examinations  were  performed  by  Dr.  R.  W.  Fleisch- 
man  (3),  Dr.  D.  W.  Hayden  (3),  Dr.  A.  S.  Krishna  Murthy  (3),  Dr.  A. 
Russfield  (3),  Dr.  D.  S.  Wyand  (3),  and  Dr.  Yoon  (3)  at  the  Mason  Re- 
search Institute,  and  the  diagnoses  included  in  this  report  represent 
the  interpretation  of  these  pathologists.  His topathology  findings 
and  reports  were  reviewed  by  Dr.  R.  L.  Schueler  (6). 

Compilation  of  individual  animal  survival,  pathology,  and  summary 
tables  was  performed  by  EG&G  Mason  Research  Institute  (7);  the  statis- 
tical analysis  was  performed  by  Mr.  W.  W.  Belew  (5)  and  Dr.  J.  R. 
Joiner  (6)  using  methods  selected  for  the  Bioassay  Program  by  Dr.  J. 

J.  Gart  (8). 
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SUMMARY 

A bioassay  of  technical-grade  m-cresidine  for  possible  carcino- 
genicity was  conducted  using  Fischer  344  rats  and  B6C3F1  mice. 
m-Cresidine  in  corn  oil  was  administered  by  gavage  five  days  a week 
at  either  of  two  dosages,  to  groups  of  50  male  and  49  or  50  female 
animals  of  each  species.  The  dosages  used  in  the  chronic  bioassay 
for  low  and  high  dose  rats  were  0.08  and  0.16  gm/kg/day,  respectively. 
The  time-weighted  average  dosages  used  for  low  and  high  dose  mice 
were  0.06  and  0.11  gm/kg/day,  respectively.  After  a 77-week  dosing 
period  observation  of  rats  continued  for  an  additional  32  to  33  weeks. 
After  a 53-week  dosing  period,  observation  of  mice  continued  for  an 
additional  observation  period  of  up  to  41  weeks.  For  each  species, 

50  animals  of  each  sex  were  placed  on  test  as  untreated  controls 
and  25  animals  of  each  sex  were  placed  on  test  as  vehicle  controls. 

The  urinary  bladder  and  the  kidney  were  the  target  organs  of 
m-cresidine  toxicity  in  male  and  female  rats.  Papillary  transitional- 
cell carcinomas  of  the  urinary  bladder  occurred  in  0/45  low  dose  males, 
5/44  (11  percent)  high  dose  males,  1/46  (2  percent)  low  dose  females, 
and  2/44  (5  percent)  high  dose  females  but  did  not  occur  in  any  un- 
treated control  or  vehicle  control  rats.  Although  the  incidences  in 
each  dosed  rat  group  were  not  statistically  significant  when  compared 
to  vehicle  controls,  comparison  with  historical  controls  indicates 
that  these  bladder  carcinomas  are  rare  and  are,  therefore,  considered 
to  be  compound-related  in  both  sexes. 

Among  mice,  dose-related  nonneoplastic  lesions  were  observed 
at  higher  incidences  for  males  than  females  in  the  kidneys,  spleen 
and  thymus . Dose-related  toxic  effects  were  also  observed  in  the 
testes  of  male  mice.  No  neoplasms  occurred  in  male  mice  at  statis- 
tically significant  incidences. 

Under  the  conditions  of  this  bioassay,  m-cresidine  was  carcino- 
genic to  Fischer  344  rats,  causing  papillary  transitional-cell  car- 
cinomas of  the  urinary  bladder  in  both  sexes.  No  convincing  evidence 
was  provided  for  carcinogenicity  in  female  B6C3F1  mice.  Poor  survival 
of  male  B6C3F1  mice  receiving  m-cresidine  precluded  evaluation  of  the 
possible  carcinogenicity  of  the  compound  in  these  animals. 
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I.  INTRODUCTION 


m-Cresidine  (NCI  No.  C02993),  an  aromatic  amine  and  dyestuff  in- 
termediate, was  selected  for  bioassay  by  the  National  Cancer  Institute 
because  of  the  high  incidence  of  bladder  cancer  associated  with  expo- 
sure to  aromatic  amines  and  several  other  classes  of  chemicals  among 
workers  in  the  dye  manufacturing  industry  (Wynder  et  al.,  1963). 

The  Chemical  Abstracts  Service  (CAS)  Ninth  Collective  Index 
(1977)  name  for  this  compound  is  4-methoxy-2-methy lbenzenamine . It 

is  also  called  4-methoxy-2-methylaniline  and  2-methy 1-p-anis idine. 

m-Cresidine  is  used  as  an  intermediate  for  the  synthesis  of 
C.I.  (Colour  Index)  Azoic  Diazo  Coupling  Component  24  (C.I.  37540) 
(Society  of  Dyers  and  Colourists,  1956). 

Specific  production  figures  for  m-cresidine  are  not  available; 
however,  this  compound  does  not  appear  to  be  produced  commercially 
in  the  United  States  in  quantities  greater  than  1000  pounds  or  $1000 
in  value  annually  (Stanford  Research  Institute,  1977). 


The  CAS  registry  number  is  102-50-1. 
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II.  MATERIALS  AND  METHODS 


A.  Chemicals 

Technical-grade  m-cresidine  (2-methyl-p-anisidine)  was  purchased 
by  the  NCI  for  Mason  Research  Institute  from  Carroll  Products,  Wood 
River  Junction,  Rhode  Island  and  chemical  analysis  was  performed  by 
Midwest  Research  Institute,  Kansas  City,  Missouri.  Thin-layer  chroma- 
tography (TLC)  was  performed  utilizing  two  solvent  systems  (chloroform 
and  benzene : ethyl  acetate),  and  each  plate  was  visualized  with  ultra- 
violet light  and  furfural.  TLC  results  indicated  the  presence  of  one 
impurity.  Differences  between  results  of  the  experimental  elemental 
analysis  and  those  expected  on  a theoretical  basis  suggested  impuri- 
ties. Titration  of  the  amino  group  gave  a result  which  was  98  per- 
cent of  the  theoretical.  This  does  not  necessarily  mean  that  the  test 
chemical  was  98  percent  pure  m-cresidine  as  similar  amino  compounds 
may  have  been  present  as  contaminants.  Vapor-phase  chromatography 
indicated  the  presence  of  three  impurities,  one  of  higher  motility 
and  two  of  lower  motility  than  the  major  compound.  Infrared  analysis 
was  consistent  with  that  reported  in  the  literature  (Sadtler  Standard 
Spectra , a).  Nuclear  magnetic  resonance  analysis  was  consistent  with 
the  structure  of  the  compound  (Sadtler  Standard  Spectra,  b).  Ultra- 
violet analyses  showed  two  \ at  233  and  296  nm  with  respective 

max 

molar  extinction  coefficients  of  8300  and  2600.  Values  reported  in 

the  literature  (Sadtler  Standard  Spectra,  c)  are  X.  = 255.5  and  296 
max 

with  respective  e values  of  8031  and  2740.  These  values  suggest  that 
the  purity  of  the  compound  was  approximately  96  percent. 
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Throughout  this  report  the  term  m-cresidine  is  used  to  represent 
this  technical-grade  material. 

B.  Dosage  Preparation 

Fresh  solutions  of  m-cresidine  in  shelf-grade  Mazolaw  corn  oil 
(Best  Foods,  Inc.,  Englewood  Cliffs,  New  Jersey)  were  prepared  weekly, 
sealed,  and  stored  in  dark  vials  at  4°C.  The  solutions  were  prepared 
on  a weight  basis. 

C . Animals 

Two  animal  species,  rats  and  mice,  were  used  in  the  carcinogeni- 
city bioassay.  Fischer  344  rats  and  B6C3F1  mice  were  obtained  through 
contracts  with  the  Division  of  Cancer  Treatment,  National  Cancer  Insti- 
tute. Animals  of  both  species  were  supplied  by  Charles  River  Breeding 
Laboratories,  Wilmington,  Massachusetts.  Treated  and  control  animals 
for  both  species  were  received  in  separate  shipments. 

Upon  arrival,  a sample  of  animals  was  sacrificed  and  examined  for 
parasites  and  other  visible  signs  of  disease.  The  remaining  animals 
were  quarantined  for  2 weeks  prior  to  initiation  of  test.  Animals 
were  assigned  to  groups  and  distributed  among  cages  so  that  average 
body  weight  per  cage  was  approximately  equal  for  a given  sex  and 
species . 

D.  Animal  Maintenance 

All  animals  were  housed  by  species  in  rooms  having  a temperature 
range  of  23°  to  34°C.  Incoming  air  was  filtered  through  Tri-Dekw 
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15/40  denier  Dacron®  filters  (Tri-Dim  Filter  Corp.,  Hawthorne,  New 
Jersey)  providing  six  changes  of  room  air  per  hour.  Fluorescent 
lighting  was  provided  on  a 12-hour-daily  cycle. 

Rats  were  housed  five  per  cage  by  sex.  During  quarantine  and 

for  the  first  16  months  of  study,  rats  were  housed  in  galvanized- 

steel  wire-mesh  cages  (Fenco  Cage  Products,  Boston,  Massachusetts) 

suspended  over  newspapers.  Newspapers  under  cages  were  replaced 

daily,  and  cages  and  racks  washed  weekly.  For  the  remainder  of  the 

study,  all  rats  were  housed  in  suspended  polycarbonate  cages  (Lab 

Products,  Inc.,  Garfield,  New  Jersey)  equipped  with  disposable 

nonwoven  fiber  filter  sheets.  Clean  cages  and  bedding  were  provided 

® . 

twice  weekly.  SAN-I-CEL  corncob  bedding  (Paxton  Processing  Company, 
Paxton,  Illinois)  was  used  during  the  first  6 months  that  rats  were 
housed  in  polycarbonate  cages.  Aspen  hardwood  chip  bedding  (American 
Excelsior  Company,  Baltimore,  Maryland)  was  used  for  the  remainder  of 
the  study.  Stainless  steel  cage  racks  (Fenco  Cage  Products)  were 
cleaned  once  every  2 weeks,  and  disposable  filters  were  replaced  at 
that  time. 

Mice  were  housed  by  sex  in  polycarbonate  cages  fitted  with  per- 
forated stainless  steel  lids  (Lab  Products,  Inc.).  Nonwoven  fiber 
filter  bonnets  were  used  over  cage  lids.  All  female  mice  and  treated 
male  mice  were  housed  ten  per  cage  for  the  first  12  months  and  five 
per  cage  thereafter,  while  male  control  mice  were  housed  ten  per  cage 
for  the  first  13  months  and  five  per  cage  thereafter.  Clean  cages, 
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lids,  and  bedding  were  provided  three  times  per  week  when  cage  popu- 
lations were  ten  and  twice  per  week  when  cage  populations  were  five. 

® . . 

Ab-sorb-dri  hardwood  chip  bedding  (Wilner  Wood  Products  Company, 
Norway,  Maine)  was  used  for  the  treated  and  control  mice  for  the 
first  3 and  4 months  of  the  study,  respectively.  SAN-I-CEL  was  then 
used  for  the  next  12  months,  after  which  a second  corncob  bedding 
(Bed-o-Cobs  , The  Andersons  Cob  Division,  Maumee,  Ohio)  was  used  for 
8 months.  Aspen  bedding  was  then  used  until  the  end  of  the  study. 
Reusable  filter  bonnets  and  pipe  racks  were  sanitized  every  2 weeks 
throughout  the  study. 

Water  was  available  ad  libitum  from  250  ml  water  bottles  equipped 
with  rubber  stoppers  and  stainless  steel  sipper  tubes.  Bottles  were 
replaced  twice  weekly  and,  for  rats  only,  water  was  supplied  as  needed 
between  changes. 

During  quarantine  and  the  period  of  compound  administration,  all 
animals  were  supplied  with  Wayne  Lab-Blox  meal  (Allied  Mills,  Inc., 
Chicago,  Illinois)  ad  libitum.  Rats  and  mice  were  fed  from  Alpine 
aluminum  feed*  cups  (Curtin  Matheson  Scientific,  Inc.,  Woburn,  Massa- 
chusetts) for  the  first  13  and  16  months  of  study,  respectively.  For 
the  remainder  of  the  study,  rats  and  mice  were  fed  from  stainless 
steel  gangstyle  food  hoppers  (Scientific  Cages,  Inc.,  Bryan,  Texas). 
During  the  observation  period  after  compound  administration,  rats  were 
fed  Wayne  Lab-Bloxw  pel lets  on  the  cage  floor.  Mice  were  fed  pellets 
from  wire  bar  lids  which  replaced  the  perforated  cage  lids  during  this 
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period.  Food  hoppers  of  all  types  were  changed  on  the  same  schedule 

. ® 

as  were  cages.  Food  was  replenished  daily  in  Alpine  feed  cups. 

Rats  dosed  with  m-cresidine  were  housed  in  the  same  room  with 

their  vehicle  controls,  and  with  other  rats  receiving  diets  contain- 
* 

ing  2 , 5-dithiobiurea  ( 142—46— 1 ) ; fenaminosulf  (140-56-7);  and  cup- 
ferron  (135-20-6). 

Mice  dosed  with  m-cresidine  were  housed  in  a room  where  other 
mice  were  receiving  diets  containing  1 , 5-naph thalened iamine  (2243- 
62-1);  N-(l-naphthyl)ethylenediamine  dihydrochloride  (1465-25-4); 
and  lH-benzotriazole  (95-14-7).  Control  mice  were  in  a room  with 
other  mice  receiving  diets  containing  2 , 5-dithiobiurea  (142-46-1); 
cupferron  (135-20-6);  4-chloro-o-phenylened iamine  (95-83-0);  o-anisi- 
dine  hydrochloride  (134-29-0);  fenaminosulf  (140-56-7);  and  p-anisi- 
dine  hydrochloride  (20265-97-8). 

E . Gastric  Intubation 

Intubation  was  performed  for  five  consecutive  days  per  week  on 
a gm/kg  body  weight  basis  utilizing  the  most  recently  observed  group 
mean  body  weight  as  a guide  for  determining  the  dose.  Mean  body 
weights  for  each  group  were  recorded  at  weekly  intervals  for  the 
first  10  weeks  and  at  monthly  intervals  thereafter.  All  animals  of 
one  sex  within  a treated  group  received  the  same  dose.  Animals  were 
gavaged  with  test  solutions  under  a hood  to  minimize  extraneous  ex- 
posure of  other  animals  and  laboratory  personnel  to  the  chemical. 

* 

CAS  registry  numbers  are  given  in  parentheses. 


6 


F.  Selection  of  Initial  Dose  Levels 


In  order  to  establish  the  maximum  tolerated  concentrations  of 
m-cresidine  for  administration  to  treated  animals  in  the  chronic 
studies,  subchronic  toxicity  tests  were  conducted  with  both  rats  and 
mice.  Animals  of  each  species  were  distributed  among  six  groups, 
each  consisting  of  five  males  and  five  females.  m-Cresidine,  dis- 
solved in  corn  oil,  was  introduced  by  gavage  to  five  of  the  six  rat 
groups  at  dosages  of  0.02,  0.04,  0.08,  0.15,  and  0.3  gm/kg/day  and 
five  of  six  mouse  groups  at  dosages  of  0.04,  0.08,  0.15,  0.3,  and  0.6 
gm/kg/day.  The  sixth  group  of  each  species  served  as  -3  control  group 
receiving  only  the  corn  oil.  Intubation  was  performed  5 days  per 
week  for  a period  of  7 weeks,  followed  by  a 1-week  observation  period 
during  which  all  animals  were  fed  the  untreated  basal  diet. 

The  highest  dosage  causing  no  deaths,  no  compound-related  gross 
abnormalities,  and  no  mean  body  weight  depression  in  excess  of  15 
percent  relative  to  controls  was  selected  as  the  high  concentration 
utilized  for  the  rat  and  mouse  chronic  bioassays. 

The  only  death  reported  among  treated  rats  was  one  female  receiv 
ing  0.15  gm/kg/day.  Mean  body  weight  depression  was  26.5,  4.5,  and 
3.6  percent,  respectively,  in  males  treated  with  0.3,  0.15,  and  0.08 
gm/kg/day.  In  females  mean  body  weight  depression,  which  occurred 
only  in  the  group  receiving  0.3  gm/kg/day,  was  6.5  percent.  The  ini- 
tial high  dose  selected  for  the  chronic  bioassay  in  rats  was  0.16  gm/ 
kg/day  for  both  males  and  females. 
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Deaths  occurred  in  male  mice  treated  with  m-cresidine  at  a dos- 


age of  0.3  gm/kg/day  or  more  and  in  female  mice  treated  with  0.08 
gm/kg/day  or  more.  Mean  body  weight  depression  was  8.4  percent  in 
males  treated  with  0.3  gm/kg/day,  the  only  group  of  males  experienc- 
ing mean  body  weight  depression,  and  18.4,  11.1,  and  13.4  percent  in 
females  treated  with  0.6,  0.3,  and  0.15  gm/kg/day,  respectively.  The 
initial  high  dose  selected  for  the  chronic  bioassay  in  mice  was  0.16 
gm/kg/day  for  both  males  and  females. 

G.  Experimental  Design 

The  experimental  design  parameters  for  the  chronic  study  (spe- 
cies, sex,  group  size,  actual  dosages  administered,  duration  of 
treated  and  untreated  observation  periods,  and  the  time-weighted 
average  dosages)  are  summarized  in  Tables  1 and  2. 

The  treated  and  vehicle  control  rats  were  approximately  6 weeks 
old  when  the  first  dose  was  administered  and  at  that  time  untreated 
control  rats  were  approximately  10  weeks  old.  The  dosages  of  m- 
cresidine  administered  to  rats  were  0.16  and  0.08  gm/kg/day;  through- 
out this  report,  the  rats  receiving  the  former  dosage  are  referred  to 
as  the  high  dose  rat  groups  and  the  rats  receiving  the  latter  dosage 
are  referred  to  as  the  low  dose  rat  groups.  These  levels  were  main- 
tained throughout  the  77  weeks  of  compound  administration.  An  obser- 
vation period  of  up  to  33  weeks  followed. 

All  mice  were  approximately  6 weeks  old  when  the  first  dose  was 
administered.  The  initial  dosages  of  m-cresidine  administered  to 
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TABLE  1 


DESIGN  SUMMARY  FOR  FISCHER  344  RATS 
m-CRESIDINE  GAVAGE  EXPERIMENT 


MALE 

UNTREATED  CONTROL 

INITIAL 

GROUP 

SIZE 

m-CRESIDINE 

DOSAGE3 

OBSERVATION  PERIOD 
TREATED  UNTREATED 
(WEEKS)  (WEEKS) 

50 

0 

0 

no 

VEHICLE  CONTROL 

25 

0 

0 

110 

LOW  DOSE 

50 

0.08 

77 

0 

32 

HIGH  DOSE 

50 

0.16 

77 

0 

33 

FEMALE 

UNTREATED  CONTROL 

50 

0 

0 

no 

VEHICLE  CONTROL 

25 

0 

0 

no 

LOW  DOSE 

49 

0.08 

77 

0 

32 

HIGH  DOSE 

50 

0.16 

77 

0 

33 

Dosages,  given  m 

gm/kg  body 

weight,  were  administered  by 

gavage  5 

consecutive  days 

per  week. 
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TABLE  2 


DESIGN  SUMMARY  FOR  B6C3F1  MICE 
m-CRESIDINE  GAVAGE  EXPERIMENT 


MALE 

UNTREATED  CONTROL 

INITIAL 

GROUP 

SIZE 

m-CRESIDINE 

DOSAGE3 

OBSERVATION  PERIOD 
TREATED  UNTREATED 
(WEEKS)  (WEEKS) 

TIME-WEIGHTED 

AVERAGE 

D0SAGEb 

50 

0 

0 

98 

0 

VEHICLE  CONTROL 

25 

0 

0 

95 

0 

LOW  DOSE 

50 

0.08 

32 

0.06 

0.02 

21 

0 

40 

HIGH  DOSE 

50 

0.16 

32 

0.11 

0.04 

21 

0 

25 

FEMALE 

UNTREATED  CONTROL 

50 

0 

0 

98 

0 

VEHICLE  CONTROL 

25 

0 

0 

95 

0 

LOW  DOSE 

50 

0.08 

32 

0.06 

0.02 

21 

0 

41 

HIGH  DOSE 

50 

0.16 

32 

0.11 

0.04 

21 

0 

41 

Dosages,  given  in  gm/kg  body  weight,  were  administered  by  gavage  5 con- 
secutive days  per  week. 

b . . , , 2 (dosage  X weeks  received) 

Time-weighted  average  dosage  = — r-®- : — : r : ry 

& 2 (weeks  receiving  chemical; 
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mice  were  0.16  and  0.08  gm/kg/day;  throughout  this  report,  the  mice 
initially  receiving  the  former  dosage  are  referred  to  as  the  high 
dose  mouse  groups  and  the  mice  initially  receiving  the  latter  dosage 
are  referred  to  as  the  low  dose  mouse  groups.  After  32  weeks  the 
doses  were  reduced  to  0.04  and  0.02  gm/kg/day  for  the  high  and  low 
dose  mice,  respectively.  These  doses  were  maintained  for  the  re- 
mainder of  the  period  of  dose  administration,  which  was  only  21 
weeks.  The  early  cessation  of  chemical  administration  (i.e.,  after 
week  53)  was  in  response  to  excessive  mortality  among  treated  mice. 

An  observation  period  of  up  to  41  weeks  followed. 

H.  Clinical  and  Histopathologic  Examinations 

Animals  were  weighed  immediately  prior  to  initiation  of  the 
experiment.  Body  weights  were  recorded  twice  weekly  for  the  first 
12  weeks  of  the  study  and  at  monthly  intervals  thereafter.  From  the 
first  day,  all  animals  were  inspected  twice  daily  for  mortality. 

Food  consumption,  for  two  cages  from  each  group,  was  monitored  for 
seven  consecutive  days  once  a month  for  the  first  nine  months  of  the 
bioassay  and  for  three  consecutive  days  each  month  thereafter.  The 
presence  of  tissue  masses  and  lesions  was  determined  by  monthly  ob- 
servation and  palpation  of  each  animal. 

A necropsy  was  performed  on  each  animal  regardless  of  whether  it 
died,  was  killed  when  moribund,  or  was  sacrificed  at  the  end  of  the 
bioassay.  The  animals  were  euthanized  by  carbon  dioxide  inhalation, 
and  were  immediately  necropsied.  The  histopathologic  examination 


11 


consisted  of  gross  and  microscopic  examination  of  major  tissues, 
organs,  or  gross  lesions  taken  from  sacrificed  animals  and,  whenever 
possible,  from  animals  found  dead. 

Slides  were  prepared  from  the  following  tissues:  skin,  subcuta- 

neous tissue,  lungs  and  bronchi,  trachea,  bone  marrow,  spleen,  lymph 
nodes,  thymus,  heart,  salivary  gland,  liver,  gallbladder  (mice),  pan- 
creas, esophagus,  stomach,  small  intestine,  large  intestine,  kidney, 
urinary  bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  brain, 
testis,  prostate,  uterus,  mammary  gland,  and  ovary. 

Tissues  for  which  slides  were  prepared  were  preserved  in  10  per- 
cent buffered  formalin,  embedded  in  paraffin,  sectioned,  and  stained 
with  hematoxylin  and  eosin  prior  to  microscopic  examination.  An 
occasional  section  was  subjected  to  special  staining  techniques  for 
more  definitive  diagnosis. 

A few  tissues  were  not  examined  for  some  animals,  particularly 
for  those  that  died  early.  Also,  some  animals  were  missing,  canni- 
balized, or  judged  to  be  in  such  an  advanced  state  of  autolysis  as  to 
preclude  histopathologic  interpretation.  Thus,  the  number  of  animals 
for  which  particular  organs,  tissues,  or  lesions  were  examined  micro- 
scopically varies  and  does  not  necessarily  represent  the  number  of 
animals  that  were  placed  on  experiment  in  each  group. 

I . Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data  System 
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(Linhart  et  al.,  1974).  The  data  elements  include  descriptive  infor- 
mation on  the  chemicals,  animals,  experimental  design,  clinical  ob- 
servations, survival,  body  weight,  and  individual  pathologic  results, 
as  recommended  by  the  International  Union  Against  Cancer  (Berenblum, 
1969).  Data  tables  were  generated  for  verification  of  data  transcrip- 
tion and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques  de- 
scribed in  this  section.  Those  analyses  of  the  experimental  results 
that  bear  on  the  possibility  of  carcinogenicity  are  discussed  in  the 
statistical  narrative  sections. 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this  report 
in  the  form  of  graphs.  Animals  were  statistically  censored  as  of  the 
time  that  they  died  of  other  than  natural  causes  or  were  found  to  be 
missing;  animals  dying  from  natural  causes  were  not  statistically 
censored.  Statistical  analyses  for  a possible  dose-related  effect 
on  survival  used  the  method  of  Cox  (1972)  when  testing  two  groups  for 
equality  arid  used  Tarone's  (1975)  extensions  of  Cox's  methods  when 
testing  a dose-related  trend.  One-tailed  P-values  have  been  reported 
for  all  tests  except  the  departure  from  linearity  test,  which  is  only 
reported  when  its  two-tailed  P-value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions  at  a 
specific  anatomic  site  (numerator)  to  the  number  of  animals  in  which 
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that  site  was  examined  (denominator).  In  most  instances,  the  denomi- 
nators included  only  those  animals  for  which  that  site  was  examined 
histologically.  However,  when  macroscopic  examination  was  required 
to  detect  lesions  prior  to  histologic  sampling  (e.g.,  skin  or  mammary 
tumors),  or  when  lesions  could  have  appeared  at  multiple  sites  (e.g., 
lymphomas),  the  denominators  consist  of  the  numbers  of  animals  necrop- 
sied . 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a sig- 
nificantly higher  proportion  of  tumors  than  did  the  control  animals. 

As  a part  of  these  analyses,  the  one-tailed  Fisher  exact  test  (Cox, 
1970,  pp.  48-52)  was  used  to  compare  the  tumor  incidence  of  a control 
group  to  that  of  a group  of  treated  animals  at  each  dose  level.  When 
results  for  a number  of  treated  groups,  k,  are  compared  simultaneously 
with  those  for  a control  group,  a correction  to  ensure  an  overall 
significance  level  of  0.05  may  be  made.  The  Bonferroni  inequality 
(Miller,  1966,  pp.  6-10)  requires  that  the  P-value  for  any  comparison 
be  less  than  or  equal  to  0.05/k.  In  cases  where  this  correction  was 
used,  it  is  discussed  in  the  narrative  section.  It  is  not,  however, 
presented  in  the  tables,  where  the  Fisher  exact  P-values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971,  pp.  362-365),  was  also  used 
when  appropriate.  Under  the  assumption  of  a linear  trend,  this  test 
determined  if  the  slope  of  the  dose-response  curve  is  different  from 
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zero  at  the  one-tailed  0.05  level  of  significance.  Unless  otherwise 
noted,  the  direction  of  the  significant  trend  was  a positive  dose  re- 
lationship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation  of 
tumors.  In  this  analysis,  deaths  that  occurred  before  the  first 
tumor  was  observed  were  excluded  by  basing  the  statistical  tests  on 
animals  that  survived  at  least  52  weeks,  unless  a tumor  was  found  at 
the  anatomic  site  of  interest  before  week  52.  When  such  an  early 
tumor  was  found,  comparisons  were  based  exclusively  on  animals  that 
survived  at  least  as  long  as  the  animal  in  which  the  first  tumor  was 
found.  Once  this  reduced  set  of  data  was  obtained,  the  standard  pro- 
cedures for  analyses  of  the  incidence  of  tumors  (Fisher  exact  tests, 
Cochran-Armitage  tests,  etc.)  were  followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without  an 
observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972).  The  week 
during  which  animals  died  naturally  or  were  sacrificed  was  entered  as 
the  time  point  of  tumor  observation.  Cox's  methods  of  comparing 
these  curves  were  used  for  two  groups;  Tarone's  extension  to  testing 
for  linear  trend  was  used  for  three  groups.  The  statistical  tests  for 
the  incidence  of  tumors  which  used  life-table  methods  were  one-tailed 
and,  unless  otherwise  noted,  in  the  direction  of  a positive  dose 
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relationship.  Significant  departures  from  linearity  (P  < 0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  to  its  control  was  calculated  from 
the  exact  interval  on  the  odds  ratio  (Gart,  1971).  The  relative  risk 
is  defined  as  p^/p^  where  p is  the  true  binomial  probability  of  the 
incidence  of  a specific  type  of  tumor  in  a treated  group  of  animals 
and  p^  is  the  true  probability  of  the  spontaneous  incidence  of  the 
same  type  of  tumor  in  a control  group.  The  hypothesis  of  equality 
between  the  true  proportion  of  a specific  tumor  in  a treated  group 
and  the  proportion  in  a control  group  corresponds  to  a relative  risk 
of  unity.  Values  in  excess  of  unity  represent  the  condition  of  a 
larger  proportion  in  the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical  analy- 
ses. The  interpretation  of  the  limits  is  that  in  approximately  95 
percent  of  a large  number  of  identical  experiments,  the  true  ratio 
of  the  risk  in  a treated  group  of  animals  to  that  in  a control  group 
would  be  within  the  interval  calculated  from  the  experiment.  When 
the  lower  limit  of  the  confidence  interval  is  greater  than  one,  it 
can  be  inferred  that  a statistically  significant  result  (a  P < 0.025 
one-tailed  test  when  the  control  incidence  is  not  zero,  P < 0.050 
when  the  control  incidence  is  zero)  has  occurred.  When  the  lower 
limit  is  less  than  unity  but  the  upper  limit  is  greater  than  unity, 
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the  lower  limit  indicates  the  absence  of  a significant  result  while 
the  upper  limit  indicates  that  there  is  a theoretical  possibility 
of  the  induction  of  tumors  by  the  test  chemical  which  could  not  be 
detected  under  the  conditions  of  this  test. 
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III.  CHRONIC  TESTING  RESULTS:  RATS 


A.  Body  Weights  and  Clinical  Observations 

Mean  body  weight  of  the  high  dose  males  was  initially  lower  than 
that  of  the  other  male  rats;  however,  this  effect  was  only  apparent 
until  week  48.  No  appreciable  differences  in  mean  body  weights  were 
evident  among  female  rats  (Figure  1).  Fluctuations  in  the  growth 
curve  may  be  due  to  mortality;  as  the  size  of  the  group  diminishes, 
the  mean  body  weight  may  be  subject  to  wide  variations. 

Cutaneous/subcutaneous  lesions  were  observed  on  the  dorsal  sur- 
face in  one  untreated  control  male,  in  the  vaginal  area  in  one  low 
dose  female,  on  the  nose  in  one  high  dose  male,  on  the  tail  in  one 
high  dose  female,  and  behind  the  right  foreleg  in  one  vehicle  control 
male.  White  discoloration  of  the  eyes  was  apparent  in  two  low  dose 
females  and  one  high  dose  male. 

B.  Survival 

The  estimated  probabilities  of  survival  for  male  and  female  rats 
in  the  control  and  m-cresidine-dosed  groups  are  shown  in  Figure  2. 

For  male  rats  the  Tarone  test  for  positive  association  between 
dosage  and  mortality  was  significant  when  dosed  groups  were  compared 
to  the  vehicle  control.  Five  male  rats  were  sacrificed  from  the 
untreated  control  group  in  week  79  and  five  from  the  high  dose  group 
in  week  78.  With  48  percent  (24/50)  of  the  high  dose,  62  percent 
(31/50)  of  the  low  dose,  68  percent  (17/25)  of  the  vehicle  control, 
and  64  percent  (32/50)  of  the  untreated  control  animals  surviving  on 
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MEAN  BODY  WEIGHT  (GRAMS)  MEAN  BODY  WEIGHT  (GRAMS) 
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FIGURE  1 

GROWTH  CURVES  FOR  m-CRESIDINE  CHRONIC  STUDY  RATS 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 


TIME  ON  TEST  (WEEKS) 


TIME  ON  TEST  (WEEKS) 

FIGURE  2 

SURVIVAL  COMPARISONS  OF  m-CRESIDINE  CHRONIC  STUDY  RATS 
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test  until  the  end  of  the  study,  adequate  numbers  of  male  rats  were 
at  risk  from  late-developing  tumors. 

For  female  rats  the  Cox  test  showed  a significantly  greater  mor- 
tality in  the  high  dose  group  than  in  the  vehicle  control  group. 

Five  females  were  sacrificed  from  the  untreated  control  group  in  week 
79  and  five  from  the  high  dose  group  in  week  78.  With  44  percent 
(22/50)  of  the  high  dose,  57  percent  (28/49)  of  the  low  dose,  52  per- 
cent (13/25)  of  the  vehicle  control,  and  72  percent  (36/50)  of  the 
untreated  control  animals  alive  on  test  until  the  end  of  the  study, 
adequate  numbers  of  female  rats  were  at  risk  from  late-developing 
tumors . 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A (Tables  A1  and  A2);  findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  C (Tables  Cl  and  C2). 

Compound-  and  dose-related  neoplastic,  hyperplastic,  and  degen- 
erative lesions  were  limited  to  the  urinary  system.  Papillary 
transitional-cell  carcinomas  of  the  urinary  bladder  occurred  in  5/44 
(11  percent)  high  dose  males;  1/46  (2  percent)  low  dose  females;  and 
2/44  (5  percent)  high  dose  females.  No  animals  in  the  low  dose  male, 
untreated  control,  or  vehicle  control  groups  developed  bladder  cancers. 
All  of  these  tumors  were  papillary  carcinomas  which  had  a cauliflower- 
like pattern  and  grew  into  the  lumen  of  the  bladder.  Microscopically, 
the  transitional  cells  formed  sheets  which  were  supported  by  a fine 
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fibrovascular  stroma.  The  epithelial  cells  were  slightly  pleomorphic 
with  oval,  round,  or  irregularly  shaped  vesicular  nuclei  and  fre- 
quently single  prominent  nucleoli.  Occasional  mitotic  figures  and 
invasion  of  the  papillary  stroma  were  noted.  No  invasion  of  the 
bladder  wall  or  metastases  were  seen.  Occasional  polymorphonuclear 
leucocytes  were  present  within  cystic  spaces  in  the  tumor.  In  some 
tumors,  there  were  numerous  mast  cells  in  the  stroma.  Occasional 
large  vascular  spaces  containing  blood  or  a pink  proteinaceous  mate- 
rial were  noted  in  the  stroma. 

An  additional  compound-  and  dose-related  lesion  noted  was  epithe 
lial  hyperplasia  of  the  renal  pelvis.  This  change  occurred  in  26/45 
(58  percent)  high  dose  males  and  29/45  (64  percent)  high  dose  females 
Normally,  the  renal  papilla  is  covered  by  transitional  epithelium  1 
to  6 cells  thick.  Microscopically,  the  epithelial  hyperplasia  was 
characterized  by  irregularity  of  the  surface  of  the  renal  pelvis  and 
papilla  and  extensive  epithelial  proliferation,  up  to  about  50  cells 
thick,  with  infolding  of  the  papillary  surface.  Frequently,  large 
hemocysts  formed  immediately  beneath  the  epithelium.  In  addition, 
foci  of  mineralization  and  a fine  fibrovascular  stroma  became  incor- 
porated into  the  epithelium. 

Additional  compound-  and  dose-related  nephrotoxic  lesions  af- 
fected the  renal  papilla.  Varying  degrees  and  combinations  of  acute 
papillitis,  hemorrhage,  necrosis,  and  mineralization  occurred  which 
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were  distinctly  different  lesions  from  those  associated  with  nephro- 
pathy in  aged  Fischer  344  rats.  Varying  degrees  of  architectural 
disarray  of  the  renal  papilla  were  observed.  Collecting  tubules  were 
dilated  and  contained  large  amounts  of  granular  and  homogenous,  pink, 
hyaline  cast  material.  Occasionally,  the  casts  showed  basophilic 
stippling  or  a more  uniform  basophilia  indicating  mineralization. 
Polymorphonuclear  leucocytes  sometimes  occurred  in  the  lumen  of  col- 
lecting tubules.  Scattered  mononuclear  cells  and  a few  polymorpho- 
nuclear leucocytes  occurred  in  the  interstitium  of  the  papilla. 

Slight  to  severe  degrees  of  mineralization  appeared  to  start  at  the 
basement  membrane  of  collecting  tubules  and  encroached  upon  necrotic 
tubular  epithelial  cells.  Interstitial  fibrosis  was  seen  in  these 
areas . 

Spontaneous  renal  disease  (recorded  as  nephrosis,  nephropathy, 
or  chronic  glomerulonephritis)  commonly  observed  in  aged  Fischer  344 
rats  occurred  at  a high  but  approximately  equal  incidence  in  all 
groups  of  both  sexes;  however,  the  severity  of  the  lesions  was  much 
greater  in  animals  treated  with  m-cresidine,  suggesting  that  the 
compound  enhanced  a naturally  occurring  pathologic  process  in  the 
Fischer  344  rat.  Lesions  were  observed  in  the  glomeruli,  tubules, 
basement  membranes,  and  the  interstitium  of  the  affected  kidneys. 

The  morphologic  features  observed  were  variable.  The  glomeruli 
varied  from  normal  to  shrunken,  vacuolated,  hyalinized,  and  sclero- 
tic. Focal  glomerular  adhesions,  thickening  of  capillary  loops  and 
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increases  in  mesangial  density  were  noted.  Occasionally,  Bowman's 
space  was  enlarged,  and  hyal inizat ion  of  the  basement  membrane  of 
Bowman's  capsule  occurred. 

Varying  degrees  of  tubular  lesions  were  noted.  Tubular  degener- 
ation and  regeneration  occurred.  Focal  tubules  were  dilated,  lined 
by  a flattened  epithelium,  and  surrounded  by  a hyalinized  basement 
membrane.  Basement  membrane  hyalinization  sometimes  progressed  to 
the  point  where  the  tubules  were  lost  and  only  "ghost-like"  basement 
membranes  remained.  In  severely  affected  kidneys,  focal  areas  of 
tubular  destruction  and  loss  were  replaced  by  interstitial  fibrosis. 
Varying  degrees  of  tubular  dilatation  and  accumulation  of  pink  pro- 
teinaceous material  within  were  noted.  In  severely  affected  animals 
treated  with  m-cresidine,  "end-stage"  renal  disease  occurred,  with 
numerous  dilated  tubules  filled  with  pink  proteinaceous  material. 
Occasional  cysts  were  noted  in  the  parenchyma. 

A single  tubular  adenocarcinoma  of  the  kidney  occurred  in  the 
outer  cortex  of  a high  dose  male.  The  center  of  the  neoplasm  was 
cystic  and  contained  a light  pink  granular  material.  In  some  areas 
neoplastic  epithelial  cells  formed  tubular  structures.  There  were 
moderate  numbers  of  mitotic  figures,  and  the  mass  was  supported  by 
a fine  f ibrovascular  stroma. 

The  remaining  neoplastic,  proliferative,  degenerative,  and 
inflammatory  lesions  observed  in  control  and  treated  rats  were 
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considered  to  be  unrelated  to  compound  administration  and  within  the 
normal  incidence  limits  in  Fischer  344  rats. 

This  histopathologic  examination  provided  evidence  for  carcino- 
genicity of  m-cresidine  to  Fischer  344  rats.  The  compound  induced 
transitional-cell  carcinomas  of  the  bladder.  In  addition,  m-cresidine 
was  nephrotoxic,  inducing  epithelial  hyperplasia  of  the  renal  pelvis 
and  renal  papillae  lesions;  and  an  increased  severity  of  spontaneous 
renal  disease. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
rats  are  summarized  in  Tables  3 and  4.  The  analysis  is  included  for 
every  type  of  primary  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  m-cresidine- 
dosed  groups  and  where  such  tumors  were  observed  in  at  least  5 per- 
cent of  the  group. 

For  males  the  Cochran-Armitage  test  indicated  a significant 
(P  = 0.014)  positive  association  between  dose  and  the  incidence  of 
transitional-cell  carcinomas  of  the  urinary  bladder.  The  Fisher 
exact  tests,  however,  were  not  significant.  In  historical  data  col- 
lected by  this  laboratory  for  the  NCI  Carcinogenesis  Testing  Program 
none  of  the  250  male  and  1/249  female  untreated  Fischer  344  rats  had 
a tumor  of  the  urinary  bladder.  Making  the  assumption  of  a binominal 
distribution  with  a probability  of  1/251  of  spontaneous  incidence 
(the  most  conservative  estimate),  the  probability  of  observing  5 or 
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TABLE  3 (CONTINUED) 
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Lower  Limit  0.029  0.180 

Upper  Limit  Infinite  Infinite 


VEHICLE  LOW  HIGH 

TOPOGRAPHY:  MORPHOLOGY CONTROL DOSE DOSE 
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Weeks  to  First 


Treated  groups  received  time-weighted  average  doses  of  0.03  or  0.16  mg/kg  body  weight  by  gavage. 
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more  animals  with  such  tumors  out  of  44  males  (as  in  the  high  dose 
group)  was  P < 0.0001,  a significant  result.  Similar  analyses  for 
urinary  bladder  tumors  did  not  give  statistically  significant  numbers 
in  the  females. 

For  females  the  Fisher  exact  test  indicated  a significantly 
(P  = 0.008)  higher  incidence  of  mammary  fibroadenomas  in  the  low  dose 
group  than  in  the  control  group.  The  high  dose  comparison  and  the 
Cochran-Armitage  test,  however,  were  not  significant. 

The  possibility  of  a negative  association  between  dose  and  inci- 
dence was  noted  for  adrenal  pheochromocytomas  in  males  and  for  endo- 
metrial stromal  polyps  in  females. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative 
risk  have  been  estimated  and  entered  in  the  tables  based  upon  the 
observed  tumor  incidence  rates.  In  many  of  the  intervals  shown  in 
Tables  3 and  4,  the  value  one  is  included;  this  indicates  the  absence 
of  statistically  significant  results.  It  should  also  be  noted  that 
many  of  the  confidence  intervals  have  an  upper  limit  greater  than  one, 
indicating  the  theoretical  possibility  of  tumor  induction  in  rats  by 
m-cresidine  that  could  not  be  established  under  the  conditions  of 
this  test. 
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IV.  CHRONIC  TESTING  RESULTS:  MICE 


A.  Body  Weights  and  Clinical  Observations 

Growth  curves  for  mice  of  both  sexes  were  erratic  (Figure  3). 
Fluctuations  in  the  growth  curve  may  be  due  to  mortality;  as  the  size 
of  the  group  diminishes,  the  mean  body  weight  may  be  subject  to  wide 
variations . 

No  clinical  abnormalities  were  observed  among  mice  of  any  group. 

B.  Survival 

The  estimated  probabilities  of  survival  for  male  and  female  mice 
in  the  control  and  m-cres idine-dosed  groups  are  shown  in  Figure  4. 

For  male  mice  the  Tarone  test  for  positive  association  between 
dosage  and  mortality  was  significant  (P  < 0.001)  when  comparing  the 
dosed  groups  to  the  vehicle  control.  The  departure  from  linear  trend 
was  also  significant  (P  < 0.001)  due  to  accelerated  mortality  in  the 
high  dose  group.  Five  animals  were  sacrificed  from  the  untreated 
control  group  in  week  80.  Due  to  evidence  of  toxicity  observed  in 
weeks  26  through  28  in  both  treated  groups,  the  dosages  were  lowered 
in  week  33.  Survival  was  very  poor  in  the  high  dose  treated  group 
with  a median  survival  of  26  weeks;  the  single  surviving  animal  died 
at  week  78.  Survival  was  slightly  better  in  the  low  dose  treated 
group  with  a median  survival  of  52  weeks;  15  animals  were  still  alive 
on  test  at  the  termination  of  the  study.  In  both  dosed  groups  suffi- 
cient numbers  of  male  mice  did  not  survive  long  enough  to  be  at  risk 
from  late-developing  tumors. 
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FIGURE  3 

GROWTH  CURVES  FOR  m-CRESIDINE  CHRONIC  STUDY  MICE 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 


TIME  ON  TEST  (WEEKS) 


FIGURE  4 

SURVIVAL  COMPARISONS  OF  m-CRESIDINE  CHRONIC  STUDY  MICE 
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For  female  mice  the  Cox  test  showed  a significantly  higher  mor- 
tality in  the  high  dose  group  than  in  the  vehicle  control  group. 

Five  animals  were  sacrificed  from  the  untreated  control  group  in  week 
80.  Due  to  evidence  of  toxicity  observed  in  weeks  26  through  28  in 
the  high  dose  treated  groups,  the  dosages  were  lowered  in  week  33. 

With  60  percent  (30/50)  of  the  high  dose,  86  percent  (43/50)  low  dose, 
84  percent  (21/25)  vehicle  control,  and  80  percent  (40/50)  untreated 
control  animals  alive  on  test  until  the  termination  of  the  study, 
adequate  numbers  of  female  mice  were  at  risk  from  late-developing 
tumors . 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  B (Tables  Bl  and  B 2 ) ; findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  D (Tables  Dl  and  D2). 

The  incidence  and  type  of  neoplasms  observed  among  control  and 
treated  mice  were  similar  to  those  often  occurring  in  B6C3F1  mice. 
Except  for  liver  neoplasms  in  high  dose  females,  there  was  no  evi- 
dence of  compound-related  neoplasia.  The  lack  of  tumor  development 
in  high  dose  males  and  the  lowered  incidence  of  tumors  in  low  dose 
males  are  attributed  to  early  mortality  caused  by  a nephrotoxic 
effect  of  the  chemical. 

Hepatocellular  neoplasms  (adenomas  or  carcinomas)  were  observed 
in  0/23  vehicle  control,  1/50  (2  percent)  low  dose,  and  5/45  (11 
percent)  high  dose  female  mice.  Since  the  number  of  liver  neoplasms 
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was  not  great  and  the  natural  incidence  is  variable,  their  distribu- 
tion in  female  mice  in  this  study  might  be  due  to  chance. 

Hepatocellular  carcinoma  was  generally  characterized  by  a mass 
composed  of  hepatocytes  that  produced  compression  of  the  adjacent 
parenchyma  and  lacked  portal  areas.  Hepatocytes  were  basophilic, 
either  small  or  large  cell  type,  had  vacuolated  or  granular  cytoplasm, 
and  had  normal-sized  or  enlarged  nuclei.  Mitotic  activity  was  minimal 
to  moderate.  Other  changes  included  a trabecular  growth  pattern,  one- 
cell thick  or  multiple-cell  thick  liver  plates,  and  acinar  formations 
which  were  often  associated  with  moderate  degrees  of  anaplasia.  Oc- 
casional areas  of  necrosis  were  noted. 

Hepatocellular  carcinoma  also  occurred  in  male  mice;  however, 
there  was  no  relationship  to  chemical  administration,  perhaps  because 
of  the  shortened  life  spans  of  the  treated  male  mice. 

Nephrotoxic  changes  occurred  in  treated  mice  and  were  dose-  and 
sex-related;  being  more  pronounced  in  males.  Principal  renal  lesions 
involved  the  tubules  and  renal  papillae;  glomeruli  were  usually  spared. 
Tubular  changes  appeared  as  well-demarcated  areas  of  degeneration  and 
atrophy  in  the  cortex.  Degenerative  cytoplasmic  changes  included  vac- 
uolation,  reduction  in  volume  and  loss  of  acidophilia,  with  subsequent 
reduction  in  tubular  diameters.  Nuclei  were  often  swollen  and  pale. 
Loss  of  tubular  mass  resulted  in  condensation  of  interstitial  stroma 
and  capsular  depression  overlying  the  affected  areas.  Necrosis  of 
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the  renal  papilla  was  frequently  associated  with  the  tubular  lesions, 
especially  in  the  treated  male  mice. 

Additional  dose-related  lesions  included  atrophy  of  the  thymus, 
spleen,  and  occasionally  lymph  nodes,  and  multinucleate  ( spermat idic ) 
giant  cells  in  the  testes.  Hepatocellular  cytoplasmic  vacuolation 
was  common  in  chemically  treated  males. 

This  histopathologic  examination  did  not  provide  evidence  for  the 
carcinogenecity  of  m-cresidine  in  B6C3F1  mice.  However,  m-cresidine 
was  nephrotoxic  in  mice. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
mice  are  summarized  in  Tables  5 and  6.  The  analysis  is  included  for 
every  type  of  primary  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  m-cresidine- 
dosed  groups  and  where  such  tumors  were  observed  in  at  least  5 per- 
cent of  the  group.  Due  to  the  accelerated  mortality  in  the  treated 
males,  the  analyses  of  the  males  were  based  exclusively  upon  those 
mice  surviving  at  least  52  weeks  or,  if  the  tumor  of  interest  was 
observed  earlier,  surviving  at  least  until  the  earliest  tumor  of 
interest  was  oberved. 

For  female  mice  when  the  incidences  of  hepatocellular  adenomas 
and  hepatocellular  carcinomas  were  combined,  the  Cochran-Armitage 
test  indicated  a significant  (P  = 0.027)  positive  association  be- 
tween dose  and  incidence.  The  Fisher  exact  tests,  however,  were  not 
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significant.  No  other  statistically  significant  results  were  observed 
for  either  male  or  female  mice. 

Based  upon  these  results  there  was  no  statistical  evidence  that 
m-cresidine  was  a carcinogen  in  mice. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative  risk 
have  been  estimated  and  entered  in  the  tables  based  upon  the  observed 
tumor  incidence  rates.  In  all  of  the  intervals  shown  in  Tables  5 and 
6,  the  value  one  is  included;  this  indicates  the  absence  of  statisti- 
cally significant  results.  It  should  also  be  noted  that  all  of  the 
confidence  intervals  have  an  upper  limit  greater  than  one,  indicating 
the  theoretical  possibility  of  tumor  induction  in  mice  by  m-cresidine 
that  could  not  be  established  under  the  conditions  of  this  test. 
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V.  DISCUSSION 


A high  rate  of  dose-related  mortality  was  observed  among  male 
mice.  In  all  other  groups  in  this  bioassay,  adequate  numbers  of  ani- 
mals survived  long  enough  to  be  at  risk  from  late-developing  tumors. 

Among  rats  dose-related  lesions  were  limited  to  the  urinary  sys- 
tem. Papillary  transitional-cell  carcinomas  of  the  urinary  bladder 
occurred  in  5/44  (11  percent)  high  dose  males,  1/46  (2  percent)  low 
dose  females,  and  2/44  (5  percent)  high  dose  females.  No  bladder 
tumors  were  observed  among  rats  in  the  low  dose  male  group,  untreated 
control  groups  or  vehicle  control  groups.  The  Cochran-Armitage  test 
indicated  a significant  positive  relationship  between  dose  and  the 
incidence  of  papillary  transitional-cell  carcinomas  of  the  urinary 
bladder  for  male  rats  but  not  for  females.  According  to  the  Fisher 
exact  test  results,  no  group  of  dosed  rats  had  this  tumor  at  an  inci- 
dence significantly  higher  than  the  corresponding  vehicle  control 
group.  When  a binomial  distribution  and  a spontaneous  incidence  for 
this  neoplasm  of  1/251  were  assumed,  the  observation  of  5 or  more 
animals  with  such  neoplasms  out  of  a group  of  44,  as  in  the  high  dose 
male  rats,  was  a significant  event.  The  incidence  observed  in  female 
rats  did  not  provide  a similar,  statistically  significant  result;  how- 
ever, these  tumors  occur  rarely  in  control  female  rats  (1/249  in  the 
historical  controls)  and  the  incidence  observed  in  dosed  female  rats 
in  this  bioassay  is  considered  to  be  biologically  important  evidence 
for  the  carcinogenicity  of  m-cresidine  in  these  rats. 
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A single  tubular-cell  adenocarcinoma  of  the  kidney  occurred  in 
one  high  dose  male  rat.  Epithelial  hyperplasia  of  the  renal  pelvis 
was  observed  in  26/45  (58  percent)  high  dose  male  rats  and  29/45  (64 
percent)  of  the  high  dose  female  rats,  but  not  in  low  dose  or  control 
rat  groups.  Mineralization  of  the  renal  papilla  was  observed  in  7/47 
(15  percent)  low  dose  males,  27/45  (60  percent)  high  dose  males,  3/49 
(6  percent)  low  dose  females,  and  in  34/45  (76  percent)  high  dose 
females,  but  in  no  untreated  or  vehicle  control  rats.  Renal  lesions 
(nephrosis,  nephropathy  or  glomerulonephritis)  commonly  occurring  in 
aged  Fischer  344  rats  occurred  at  a similar  incidence  in  dosed  and 
control  rats,  but  the  severity  of  the  lesions  was  much  greater  in 
animals  dosed  with  m-cresidine,  suggesting  that  the  compound  enhanced 
a naturally  occurring  pathologic  process. 

Among  female  mice,  there  was  a significant  positive  association 
between  the  incidence  of  hepatocellular  neoplasms  (adenomas  and/or 
carcinomas)  and  dosage;  however  the  incidence  was  not  significantly 
greater  in  either  the  low  dose  or  the  high  dose  group  than  in  the 
vehicle  control  group. 

Dose-related  toxic  effects  observed  at  higher  incidences  in  male 
mice  than  female  mice  include  nephrotoxicity  (necrosis  of  renal  pa- 
pilla and  nephrosis)  and  atrophy  of  the  spleen  and  thymus.  The  pre- 
sence of  multinucleate  ( spermatidic)  giant  cells  in  the  testes  were 
also  dose-related  in  male  mice.  Since  the  same  dosages  were  adminis- 
tered to  both  sexes,  the  high  incidences  of  these  toxic  effects  and 
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associated  accelerated  mortality  among  male  mice  indicates  that  male 
mice  were  more  sensitive  than  females  to  m-cresidine  toxicity. 

Under  the  conditions  of  this  bioassay,  m-cresidine  was  carcino- 
genic to  Fischer  344  rats,  causing  papillary  transitional-cell  carci- 
nomas of  the  urinary  bladder  in  both  sexes.  No  convincing  evidence 
was  provided  for  carcinogenicity  in  female  B6C3F1  mice.  Poor  survival 
of  male  B6C3F1  mice  receiving  m-cresidine  precluded  evaluation  of  the 
possible  carcinogenicity  of  this  compound  in  these  animals. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  TREATED  WITH  m-CRESIDINE 


TABLE  A! 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS  TREATED  WITH  m-CRESIDINE 


CONTROL ( UNTR) 
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LOW  DOSE 
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ANIMALS  INITIALLY  IN  STUDY 

50 

25 

50 

50 
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50 

25 

47 

45 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY 

¥¥  50 
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47 

45 

INTEGUMENTARY  SYSTEM 

♦ SKIN 

(50) 
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(47) 

(45) 

SQUAMOUS  CELL  PAPILLOMA 
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SQUAMOUS  CELL  CARCINOMA 

1 (4X) 

1 (2X) 

1 (2%) 

BASAL-CELL  CARCINOMA 

1 (2%) 

FI  EROMA 

1 (2  X) 

2 (4%) 

4 (9*) 

FIBROSARCOMA 

1 ( 2%) 

♦SUBCUT  TISSUE 

(50) 

(25) 

(47) 

(45) 

SARCOMA,  NOS 

1 ( 2%) 

FI EROMA 

1 ( 2%) 

3 (12X) 

5 (11%) 

FIBROSARCOMA 
LI  FOMA 

1 ( 2X) 

1 (4X) 

3 <6X) 

RESPIRATORY  SYSTEM 

#L  UNG 

(49) 

(25) 

(47) 

(44) 

HEPATOCELLULAR  CARCINOMA,  METAST 
AL YEOLAR/BRONC  H IOLA  R ADENOMA 

1 (2%) 

1 (2S) 

AL  V EOL  AR/BRON  CH IOL  AR  CARCINOMA 

1 (2%) 

3 (6%) 

2 (5X) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(50) 

(25) 

(47) 

(45) 

MALIGNANT  LYMPHOMA,  NOS 
LEUKEMIA,  NOS 

1 (2%) 

1 (2%) 

MYELOMONOCYTIC  LEUKEMIA 

9 (18S) 

1 (2%) 

1 (2S) 

#SPLEEN 

(50) 

(25) 

(47) 

(43) 

MYELC MONOCYTIC  LEUKEMIA 

2 (4%) 

CIRCULATORY  SYSTEM 

#HEART 

(48) 

(25) 

(47) 

(44) 

SARCCMA.  NOS,  METASTATIC 



# NUHBER  OF  ANIMALS  WITH  TI SSOE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


A-3 


TABLE  A I (CONTINUED) 


CONTROL  (UNTR) 
01-0  160 

CONTROL (VEH) 
0 1-0  175 

LOW  DOSE 
01-0165 

HIGH  DOSE 
01-0170 

DIGESTIVE  SYSTEM 

•LIVER 

NECPIASTIC  NODULE 
HEPATOCELLULAR  CARCINOMA 

(49) 

(25) 

(47) 

2 (4*) 

2 (4  * ) 

(45) 

1 (2*) 

tSMALI  INTESTINE 
LEIOMYOSARCOMA 

(49) 

(25) 

1 ( 4* ) 

(45) 

(4  3) 

♦ JEJU  NUM 

ADENCCARCI NOMA,  NOS 

(49) 

(25) 

(45) 

(43) 

1 (2*) 

• ILEU  M 

LEIOMYOSARCOMA 

(49) 

(25) 

1 (4*) 

(45) 

(43) 

URINARY  SYSTEM 

* KIDN  E Y 

TUBUIAR-CELL  ADENOCARCINOMA 

(50) 

(25) 

(47) 

(45) 

1 (2*) 

•URINARY  BLADDER 

TRANSITIONAL-CELL  CARCINOMA 

(50) 

(25) 

(45) 

(44) 

5 (11*) 

ENDOCRINE  SYSTEM 

•PITUITARY 

ADENOMA,  NOS 
CHROMOPHOBE  ADENOMA 

(45) 

5 (11*) 
2 (4%) 

(22) 

2 (9* ) 

(45) 

2 (4X) 
4 (9S) 

(37) 

3 (8*) 

• A DR  ENA  I 

PHEOCHROMOCYTOMA 

(50) 

3 (6S) 

(25) 

6 (24* ) 

(47) 

6 (13*) 

(45) 

2 (4*) 

•THYROID 

FOI LICULA  R-CELL  CARCINOMA 
C-CELL  ADENOMA 
C-CELL  CARCINOMA 

(3  V) 

1 (3*) 

1 ( 3%) 

2 (5*) 

(23) 

1 (4%) 

(44) 

1 (2*) 
1 (2*) 
1 (2*) 

(39) 

2 (5*) 

1 (3*) 

•PANCREATIC  ISLETS 
ISLET-CELL  ADENOMA 
ISLET-CELL  CARCINOMA 

(47) 

1 (2%) 

(24) 

1 (4*) 

(45) 

2 (4%) 

1 (2*) 

(41) 

2 (5*) 

REPRODUCTIVE  SYSTEM 

•MAMMARY  GLAND 
FI E RCADE NOMA 

(50) 

(25) 

(47) 

1 12&1 

(45) 

» NUMBER  OF  ANIMALS 
* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIED 
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TABLE  A1  (CONTINUED) 


CONTROL  (UNTR) 
01-0 160 

C ONTROL  ( VEH) 
0 1-0  175 

LOW  DOSE 
01-0165 

HIGH  DOSE 
01-0170 

♦PREPUTIAL  GLAND 
CARCINOMA, NOS 
SEEACEOUS  ADENOMA 

(50) 

2 (4%) 

(25) 

(47) 

1 (2%) 

(45) 

• TEST  IS 

INTERSTITIAL-CELL  TUMOR 

(50) 

42  (84%) 

(25) 

19  (76%) 

(45) 

35  (78%) 

(44) 

35  (80%) 

NERVOUS  SYSTEM 

#BRAI N 

GLIOMA,  NOS 

(50) 

(24) 

(45) 

1 (2%) 

(42) 

♦CEREBRAL  CORTEX 
GLICMA,  NOS 

(50) 

1 (2%) 

(24) 

(45) 

(42) 

SPECIAL  SENSE  ORGANS 

♦EAR 

SQUAMOUS  CELL  CARCINOMA 

(50) 

(25) 

(47) 

1 (2%) 

(45) 

MUSCULOSKELETAL  SYSTEM 

♦BONE 

FI B ECS ARCOM  A,  INVASIVE 

(50) 

(25) 

(47) 

1 (2%) 

(45) 

BODY  CAVITIES 

♦BODY  CAVITIES 

MESOTHELIOMA,  NOS 
MESOTHELIOMA,  MALIGNANT 

(50) 

(25) 

1 (4%) 

1 (4%) 

(47) 

(45) 

2 (4%) 
1 (2%) 

♦PERITONEUM 

SQUAMOUS  CELL  CARCINOMA,  INVASIV 

(50) 

(25) 

(47) 

1 (2%) 

(45) 

ALL  OTHER  SYSTEMS 
NONE 


t NUMBER  OF  ANIMALS 
* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NEC  ROESIED 
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TABLE  A 1 (CONCLUDED) 


CONTROL  (UNTB) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-0160 

0 1-0175 

01-0  165 

01-0170 

AN  Itl  AL  DISPOSITION  SUMMARY 

A KINA  IS  INITIALLY  IN  STUDY 

50 

25 

50 

50 

NATURAL  DEATHS 

5 

6 

10 

14 

NORIEUND  SACRIFICE 

8 

1 

7 

7 

SCHICULED  SACRIFICE 
ACCIDENTALLY  KILLED 

5 

1 

2 

c 

TERMINAL  SACRIFICE 
ANIEAL  HISSING 

32 

17 

31 

24 

S INCLUDES  AUTOLYZED  ANIMALS 

ID  EC  B SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

49 

24 

41 

36 

TOTAL  PRIMARY  TUMORS 

76 

38 

81 

65 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS 

46 

23 

39 

36 

TOTAL  BENIGN  TUMORS 

56 

33 

60 

47 

IOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

17 

3 

15 

14 

TOIA1  MALIGNANT  TUMORS 

20 

4 

19 

16 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

1 

3 

TOT  A I SECONDARY  TUMORS 

1 

3 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OF  MALIGNANT 

i 

2 

2 

TOT  A I UNCERTAIN  TUMORS 

i 

2 

2 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  CR  METASTATIC 

TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

• SECONDARY  TUMORS:  METASTATIC  TUMORS 

OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  A2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS  TREATED  WITH  m-CRESIDINE 


CONTROL ( UNTR) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-01 60 

02-0175 

02-0165 

02-0170 

ANIMALS  INITIALLY  IN  STUDY 

50 

25 

34  9 

50 

ANIMALS  MISSING 

1 

ANIMALS  NECROPSIED 

49 

24 

49 

46 

ANIMALS  EXAMINED  HI STOPATHOLOGICA LLY 

¥¥  49 

24 

49 

45 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(49) 

(24) 

(49) 

(46) 

SQUAMOUS  CELL  PAPILLOMA 

1 (2*) 

SQUAMOUS  CELL  CARCINOMA 
FIE ROM  A 

1 (2*) 

1 (2*) 

♦SUBCOT  TISSUE 

(49) 

(24) 

(49) 

(46) 

FIEROMA 

LIPOMA 

2 (4*) 

1 (2*) 

RESPIRATORY  SYSTEM 

(LUNG 

(49) 

(24) 

(49) 

(45) 

ADENOCARCINOMA,  NOS,  METASTATIC 

1 (2%) 

ALVEOLAR/BRONCHIOLAB  ADENOMA 
AL  VEOL  AR/BRON OHIO L AR  CARCINOMA 

1 (4S) 

3 (6X) 

2 ( 4 % ) 

OSTEOSARCOMA,  METASTATIC 

1 (2%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(49) 

(24) 

(49) 

(46) 

LEUKEMIA,  NOS 

1 (2S) 

MYELOMONOCYTIC  LEUKEMIA 

6 (12*) 

tBONE  MARROW 

(45) 

(24) 

(47) 

(44) 

MAIIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 (2X) 

CIRCULATCRY  SYSTEM 

(HEART 

(48) 

(24) 

(48) 

(45) 

FIBRCSARCOMA 

.. 

t NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  M I CEO SCOP ICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
** EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 

3NOTE:  50  ANIMALS  WERE  INITIALLY  IN  STUDY  BUT  ONE  WAS  FOUND  TO  BE  A MALE  IN  A FEMALE  GRCUP  AND 
WAS  DELETED. 
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TABLE  A2  (CONTINUED) 


CONTROL  (UNTB) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH 

DOSE 

0 2-0  160 

02-0175 

02-0165 

02-0170 

DIGESTIVE  SYSTEM 

•LIVEB 

(48) 

(24) 

(49) 

(44) 

HEPATOCELLULAR  CARCINOMA 

1 (2*) 

1 (2%) 

1 

(2%) 

URINARY  SYSTEM 

♦URINARY  BLADDER 

(49) 

(24) 

(46) 

(44) 

TRANSITIONAL-CELL  CARCINOMA 

1 (2%) 

2 

(5%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(39) 

(23) 

(42) 

(36) 

ADENCHA,  NOS 

15  (38%) 

15  (36%) 

e 

(22%) 

CHROMOPHOBE  ADENOMA 

2 (5%) 

7 (30%) 

2 (5%) 

*A  CRE  NA I 

(49) 

(24) 

(47) 

(«5) 

CORTICAL  ADENOMA 
PHEOCHROMOCYTOMA 

3 (6%) 

2 (4%) 

1 

(2%) 

♦THYRCIC 

(45) 

(23) 

(45) 

(«1) 

FOLLICULAR-CELL  ADENOMA 

1 

(2%) 

FOLLICULAR-CELL  CARCINOMA 

1 (2%) 

1 

(2%) 

C-CELL  ADENOMA 

3 (7%) 

2 

(5%) 

C-CELL  CARCINOMA 

2 (4%) 

1 (4%) 

1 (2%) 

♦PANCREATIC  ISLETS 

(48) 

(23) 

(46) 

(«2) 

ISLET-CELL  CARCINOMA 

1 

(2%) 

REPRODOCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(49) 

(24) 

(49) 

(46) 

ADENOMA,  NOS 

1 (4%) 

3 (6%) 

1 

(2%) 

ADENOCARCINOMA,  NOS 

1 (4%) 

1 (2%) 

PAPILLARY  ADENOCARCINOMA 
FIE  ROM  A 

1 (4%) 

1 (2%) 

FIBROADENOMA 

12  (24%) 

3 (13%) 

21  (43%) 

8 

(17%) 

♦CIITCRAL  GLAND 

(49) 

(24) 

(49) 

(46) 

CARCINOMA- NOS 

1 . 13 » 

* N UH  BEE  OF  ANIMALS 

* NO  KB  EE  OF  ANIMALS 


WITH  TISSOE  EXAMINED  HICROSCOPICALL Y 
NEC EOPSIED 


A-8 


TABLE  A2  (CONTINUED) 


CONTBOL  (UNTB) 
02-0160 

CONTBOL  (VEH) 
02-0175 

LOW  DOSE 
02-0165 

HIGH  DOSE 
02-0170 

ADENOMA,  NOS 

1 (2*) 

1 (2*) 

•UTEBUS 

CABCINOMA,  NOS,  INVASIVE 

(46) 

(24) 

(47) 

(44) 

1 (2*) 

ENDOHETBIAL  STBOMAL  POLYP 

5 (11*) 

4 (17*) 

8 (17*) 

tCEBVIX  UTEBI 
FIBBCHA 

(46) 

(24) 

(47) 

1 (2*) 

(44) 

•UTEBUS/FNDOHETBI UH 
ADENCCA  BCI NOMA , NOS 

(46) 

(24) 

(47) 

1 <2* ) 

(44) 

NEBVOUS  SYSTEM 

•BRAIN 

GLIOMA,  NOS 
ASTBOCYTOM A 
OLIGODENDROGLIOMA 

(49) 

1 (2*) 

(24) 

(47) 

1 (2X) 

1 (2X) 

(43) 

SPECIAL  SENSE  ORGANS 

♦ZYMBAL'S  GLAND 

CEEUBINOUS  CABCINOMA 

(49) 

1 (2*) 

(24) 

(49) 

(46) 

MUSCULOSKELETAL  SYSTEM 
NOME 


BODY  CAVITIES 
NOME 


AH  OTHIF  SYSTEBS 
IOHEE  LEG 

2STjCSAB£Ofl& 

• HU  MB  E F OF  ANIMALS  WITH  TISSUE  EXAMINED  M I CEOS COPI CALL Y 

* NUMBEB  CF  ANIMALS  NECROPSIED 
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TABLE  A2  (CONCLUDED) 


CCNTROL  (UNTR) 

CONTROL  ( VBH) 

LOW  DOSE 

HIGH  DOSE 

02-0160 

0 2-017  5 

02-0  165 

02-0170 

ANIBAL  DISPOSITION  SURRAS  Y 

ANIHALS  INITIALLY  IN  STUDY 

50 

25 

50 

50 

NATURAL  DEATHd 

2 

9 

11 

17 

HO  PI E OND  SACRIFICE 

6 

3 

9 

6 

SCHEDULED  SACHI FICE 
ACCIDENTALLY  KILLED 

5 

1 

5 

IE  BRIN  AL  SACS  IF  ICE 

36 

13 

28 

22 

A hi  FA  L HISSING 

ANIHAl  DELETED  (WRONG  SEX) 

1 

1 

& INCLUDES  AUTOLYZED  ANIHALS 

TUHCR  SUEHARY 

TOTAL  ANIHALS  WITH  PRIHARY  TUHOFS* 

31 

12 

38 

19 

TOTAL  PRIHAPY  TUHORS 

52 

19 

75 

29 

TOTAI  ANIHALS  WITH  BENIGN  TURORS 

27 

10 

34 

16 

TOTAL  EENIGN  TUHORS 

40 

16 

61 

22 

TOTAL  ANIHALS  WITH  H ALIGN  ANT  TUHORS 

10 

3 

14 

6 

TOTAL  HALIGNANT  TUHORS 

12 

3 

14 

7 

TOTAL  ANIHALS  WITH  SECONDARY  TUHORS* 

2 

1 

TOTAL  SECONDARY  TUHORS 

2 

1 

TOTAL  ANIHALS  WITH  TUHORS  UNCERTAIN- 
BENIGN  OR  HALIGNANT 

TOTAL  UNCERTAIN  TUHORS 

IOTAL  ANIHALS  WITH  TUHORS  UNCERTAIN- 
EBIHAFY  CR  HE1A  STATIC 

TOTAI  UNCERTAIN  TUHORS 

* PRIHARY  TUHORS:  ALL  TUHORS  EXCEPT  SECONDARY  TUHORS 

* SECONDARY  TUHORS:  H ETASTA  TIC  TUHORS 

OR  TUHORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 

A-IO 


APPENDIX  B 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  TREATED  WITH  m-CRESIDINE 


TABLE  B1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE  TREATED  WITH  m-CRESIDINE 


— — — — 

CONTROL  (UNTR) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

05-0160 

05-0175 

05-0165 

05-0170 

ANIMALS  INITIALLY  IN  STUDY 

50 

25 

50 

50 

ANIMALS  MISSING 

1 

ANIMALS  NECROPSIED 

50 

24 

46 

41 

ANIMALS  EXAMINED  HI STOEA THOLOGICA LLY 

¥¥  49 

24 

45 

36 

INTEGUMENTARY  SYSTEM 

NONE 

RESPIRATCRY  SYSTEM 

«LUNG 

(47) 

(24) 

(44) 

(36) 

HEPATOCELLULAR  CARCINOMA,  METAST 

2 (4%) 

AL  VEOLAR/BRONCH IOLA  R ADENOMA 

4 (9%) 

3 (7%) 

AL  VEOL  AR/BRON  CH IOL  AR  CARCINOMA 

3 (6*) 

4 (17S) 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPIE  ORGANS 

(50) 

(24) 

(46) 

(41) 

MALIGNANT  LYMPHOMA,  NOS 

MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

1 (2%) 

1 (4%) 

1 (2%) 

GRANULOCYTIC  LEUKEMIA 

1 (4%) 

♦SPLEEN 

(49) 

(24) 

(41) 

(32) 

HEMANGIOSARCOMA 

1 (2*) 

1 (2%) 

HAMARTOMA 

1 (2S) 

♦MESENTERIC  L.  NODE 

(40) 

(20) 

(31) 

(26) 

SARCOMA,  NOS 

1 (3S) 

CIRCULATORY  SYSTEM 

NONE 

DIGESTIVE  SYSTEM 

♦LIVER 

(49) 

(24) 

(44) 

(36) 

HEPATOCELLULAR  CARCINOMA 

15  (31*) 

5 (21*) 

3_12*l  

♦ NUMB  IE  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  Bl  (CONTINUED) 


CONTROL  (U  NTR) 

CONTROL  (VEH) 

LOB  DOSE 

HIGH  DOSE 

05-0160 

05-0  175 

05-0165 

C5-01 70 

(STOMACH 

(«9) 

(24) 

(39) 

(35) 

ADENCNATOUS  POLYP,  NOS 

1 (2*) 

UR  IN  AR  Y SYSTEM 
NONE 


ENDOCRINE  SYSTEM 


(THYRCID 

FOLLICULAR-CELL  CARCINOMA 

(92) 

(22) 

(34) 

1 (3*) 

(28) 

REPRODUCTIVE  SYSTEM 

(TESTIS 

INTERSTITIAL-CELL  TUMOR 

(49) 

1 (2*) 

(24) 

(41) 

(35) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 
NONE 

MUSCULOSKELETAL  SYSTEM 
NONE 

BODY  CAVITIES 
NONE 


ALL  CTHEF  SYSTEMS 


NONE 


• NUMBER  OP  ANIMALS 

* NUMBER  OE  ANIMALS 


BITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIED 
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TABLE  B l(CONCLUDED) 


CONTROL  (U  NTR)  C ONTFOL  ( VEH ) LOW  DOSE  HIGH  DOSE 

05-0160  05-0175  05-0165  05-0170 


ANIMAL  DISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY  50 

NATURAL  DEATHS  3 

MORIEUND  SACRIFICE 

SCHEDULED  SACRIFICE  5 

ACCIDENTALLY  KILLED 

TERMINAL  SACRIFICE  42 

ANIMAL  HISSING 


25 

3 


22 


50 

27 

8 


15 


50 

32 

16 


1 


1 


i*  INCLUDES  AUTOLYZED  ANIMALS 


TUMOR  SUMMARY 


TOTAL  ANIMALS  WITH  PRIMARY  TUMORS*  20 
TOTAL  PRIMARY  TUMORS  26 


9 10 

11  12 


TOTAL  ANIMALS  WITH  BENIGN  TUMORS  6 

TOTAL  BENIGN  TUMORS  6 


4 


4 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  18 
TOT A I MALIGNANT  TUMORS  20 


9 

11 


7 


8 


TOTAI  ANIMALS  WITH  SECONDARY  TUMORS#  2 
TOT  A I SECONDARY  TUMORS  2 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAI  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  U NCERT  AIN- 
PRIMARY  OR  METASTATIC 
TOTAI  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

» SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  B2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE  TREATED  WITH  m-CRESIDINE 


CONTROL  (UNTR) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

06-0160 

06-0175 

06-0165 

06-0170 

ANIMALS  INITIALLY  IN  STUDY 

SO 

25 

50 

50 

ANIMALS  KISSING 

2 

ANIMALS  NECROPSIED 

50 

24 

50 

46 

ANIMALS  EXAMINED  HISTO FATHOLOGICA LLY 

**  50 

24 

50 

46 

INTEGUMENTARY  SYSTEM 

•SKIN 

(50) 

(24) 

(50) 

(46) 

HEMANGIOMA 

1 (2*) 

•SUBCUT  TISSUE 

(50) 

(24) 

(50) 

(46) 

PI EROSARCOHA 

1 (2*) 

1 (4*) 

HE HANG 10 SARCOMA 

1 (2*) 

NEURILEMOMA,  MALIGNANT 

1 (2*) 

nESFIRAlORY  SYSTEM 

(LUNG 

(50) 

(23) 

(49) 

(44) 

HEPATOCELLULAR  CARCINOMA,  NETAST 

1 (2*) 

ALVEOLAR/BRONCHIOLAR  ADENOMA 

1 (2*) 

1 (2*) 

1 (2*) 

ALVEOLAR/BRONCHIOLAR  CARCINOMA 

3 (6*) 

1 (2*) 

2 (5*) 

HEMATOEOIETIC  SYSTEM 

•MULTIPLE  ORGANS 

(50) 

(24) 

(50) 

(«6) 

MALIGNANT  LYMPHOMA,  NOS 

3 (6*) 

1 (2*) 

KALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

3 (6») 

1 (2*) 

•SPLEEN 

(«9) 

(23) 

(«9) 

(«3) 

HEMANGIOMA 

1 (2*) 

HE  H AN  G 10  SARCOMA 

1 (2*) 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 (2*) 

•MANDIBULAR  L.  NODE 

(«0) 

(18) 

(41) 

(90) 

MALIGNANT  LYMPHOMA,  NOS 

1 (3*) 

•MESENTERIC  L.  NODE 

(**0) 

(18) 

(41) 

(40) 

] .mi 

■ , „ ___________ 

• NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

• NUMBER  OF  ANIMALS  NECROPSIED 
♦♦EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


B-6 


TABLE  B2  (CONTINUED) 


CONTROL  (UNTB)  C CNTROL  ( VEH)  LOB  DOSE  HIGH  DOSE 

06-0160  06-0175  06-0165  06-0170 


♦PEYERS  PATCH 

MALIGNANT  LYMPHOMA,  NOS 


(49) 

1 (2*) 


(24) 


(47) 


(42) 


CIRCULATORY  SYSTEM 
NONE 


DIGESTIVE  SYSTEM 


♦liVeb 

HEPATOCELLULAR  ADENOMA 
HEPATOCELLULAR  CARCINOMA 
ANGIOSARCOMA 

(49) 

2 (4%) 

(23) 

(50) 

1 (2%) 

(45) 

1 (2*) 
4 (9X) 
1 (2%) 

URINARY  SYSTEM 

NONE 

ENDOCRINE  SYSTEM 

♦PITUITARY 

ADENOMA,  NOS 

(42) 

(17) 

(34) 

2 (6%) 

(31) 

♦THYROID 

FOLLICULAR-CELL  ADENOMA 

(41) 

(17) 

(36) 

(32) 

1 (3%) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

PAPILLARY  ADENOCARCINOMA 

(50) 

(24) 

(50) 

(46) 

1 (2  X) 

♦UTERUS 

HEMA  NG 10  MA 

(49) 

(22) 

1 (5%) 

(46) 

(42) 

♦OVARY 

CYSTADENOMA,  NOS 

(48) 

(20) 

(39) 

(41) 

2 ( 5X) 

NERVOUS  SYSTEM 

agwE 

• NUMBER  OF  ANIMALS  HITH  TISSUE  EXAMINEE  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIEE 


B-7 


TABLE  B2  (CONTINUED) 


CONTROL  (0  NT R) 

CONTROL  (VEH) 

LON  DOSE 

HIGH  DOSE 

06-0160 

06-0175 

06-0  165 

06-0170 

SPECIAL  SENSE  ORGANS 

*E  YE/LACRI MAL  GLAND 

(50) 

(24) 

(50) 

(46) 

PAPILLARY  ADENOMA 

1 (2*) 

MUSCULOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

NONE 

ALL  OTHER  SYSTEMS 

NONE 

ANIMAL  I IS  POSI TI ON  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

50 

25 

50 

50 

NATURAL  DEATHS 

3 

4 

6 

9 

MORIBUND  SACRIFICE 

2 

1 

9 

SCHEDULED  SACRIFICE 

5 

ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 

40 

21 

43 

30 

ANIMAL  MISSING 

2 

S INCLUDES  AUTOLYZED  ANIMALS 

f NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  B2  (CONCLUDED) 


CONTROL (UNTE)  CONTROL  (VEH)  LOW  DOSE  HIGH  DOSE 

06-0160  06-0175  06-0165  06-0170 


TUMOR  SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS*  12 
TOTAL  PRIMARY  TUMORS  15 


TOTAL  ANIMALS  WITH  BENIGN  TUMCRS  1 

TOTAL  BENIGN  TUMORS  1 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  11 
TOTAL  MALIGNANT  TUMORS  14 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS#  1 
TOTAL  SECONDARY  TUMORS  1 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  HALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

t SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


10 

11 


15 

16 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  RATS  TREATED  WITH  m-CRESIDINE 


TABLE  Cl 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS 
TREATED  WITH  m-CRESIDINE 


CONTROL ( UNTR) 

CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-0160 

01-0175 

01-0165 

01-0170 

ANIMALS  INITIALLY  IN  STUDY 

50 

25 

50 

50 

ANIMALS  NECEOPSIED 

50 

25 

47 

45 

ANIMALS  EXAMINED  HI STO PATHOLOGIC ALLY** 

50 

25 

47 

45 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(50) 

(25) 

(47) 

(45) 

INFLAMMATION,  NOS 

1 (2*) 

ULCER,  FOCAL 

INFLAMMATION,  SUPPURATIVE 

1 (2%) 

1 (2*) 

HYPERPLASIA,  BASAL  CELL 

1 (2*) 

1 (2*) 

RESPIRATORY  SYSTEM 

♦LARYNX 

(50) 

(25) 

(47) 

(45) 

NECROSIS,  NOS 

1 ( 2 * ) 

tLUNG 

(49) 

(25) 

(47) 

(44) 

CONGESTION,  NOS 

4 (16*) 

1 (2%) 

4 ( 9S) 

CONGESTION,  CHRONIC  PASSIVE 
EDEMA,  NOS 

1 (2*) 

2 ( 8 * ) 

1 (2  * ) 

HEMORRHAGE 

2 (4  *) 

INFLAMMATION,  FOCAL 
INFLAMMATION,  INTERSTITIAL 

4 (8S) 

1 (2*) 

2 (5X) 

BRONCHOPNEUMONIA,  ACUTE 

1 (2*) 

INFLAMMATION,  FOCAL  GRANULOMATOU 

1 (2S) 

FIEROSIS,  DIFFUSE 
PERIVASCULITIS 

1 (2%) 

1 (2*) 

HYPERPLASIA,  NOS 

1 (2%) 

HYPERPLASIA,  ALVEOLAR  EPITHELIUM 

1 (2X) 

6 (13*) 

# LUNG/A  IV EOLI 

(99) 

(25) 

(47) 

(44) 

HEMORRHAGE 

1 (2S) 

HEMATOPOIETIC  SYSTEM 

*SPLEEN 

(50) 

(25) 

(47) 

(43) 

FIBRCS IS 

1-12*1 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBEE  OF  ANIMALS  NECEOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


C-3 


TABLE  Cl  (CONTINUED) 


CCNTBOL  (U  NTR) 

C CNTBOL  ( VEH) 

LON  DOSE 

HIGH  DOSE 

01-0160 

01-0175 

01-0165 

C 1-0170 

EIEBOSIS,  FOCAL 

1 (2*) 

1 (2%) 

INEABCT,  FOCAL 
HEHOSIDEBOSIS 

2 (4%) 

1 (2%) 

HY  PE  BP  LASI A,  HEMATOPOIETIC 
HYPEBPLASIA,  BETICULUM  CELL 

1 (2*) 

1 (2*) 

•SPLENIC  FOLLICLES 

(50) 

(25) 

(47) 

(43) 

ATHCFHY,  NOS 

2 (5%) 

•MANDIBULAB  L.  NODE 

(H9) 

(23) 

(«5) 

(40) 

HYPEBPLASIA,  PLASMA  CELL 

1 (2%) 

•CERVICAL  LY MPU  NODE 

(«9) 

(23) 

(45) 

( 4 C) 

PIGMENTATION,  NOS 

1 (2*) 

t PA  NC  BEATIC  L , NODE 

(49) 

(23) 

(45) 

(40) 

HE  HCBBHAG  E 

1 (2*) 

FIEBOSIS 

1 (2*) 

HYPEBPLASIA,  HEMATOPOIETIC 

1 (2*) 

•LUMBAR  LYMPH  NODE 

(49) 

(23) 

(45) 

(40) 

LYMPHA NGIECTASIS 

1 (2*) 

•MESENTERIC  L.  NODE 

(49) 

(23) 

(45) 

(40) 

ATRCPHY,  NOS 

HYPEBPLASIA,  PLASMA  CELL 

1 (2*) 

1 (3*) 

CB  ENA  L LYMPH  NODE 

(49) 

(23) 

(45) 

(«0) 

HEHCBBHAGE 

HYPEBPLASIA,  HEMATOPOIETIC 

1 (2*) 

1 (3*) 

♦THYMUS 

(24) 

(20) 

(40) 

(29) 

CYST,  NOS 

2 (5%) 

1 (3%) 

HEHOBB  HAGE 
ATBOPHY,  NOS 

1 (5%) 

1 (3*) 

2 (7*) 

CIBCULAIORY  SYSTEM 

IHEABT 

(48) 

(25) 

(47) 

(44) 

PERIARTERITIS 

1 («*) 

1 (2*) 

♦HEART/VENTRICLE 

(48) 

(25) 

(47) 

(44) 

HYPEBPLASIA,  FOCAL 

♦ NUHBEB  OF  ANIMALS  WITH  TI SSOE  EXAMINED  HICBOSCOPICALLX 

* NUHBEB  OF  ANIMALS  NECBOPSIED 


C-4 


TABLE  Cl  (CONTINUED) 


CONTROL  (U NT R) 
01-0160 

CONTROL (VEH) 
0 1-0  175 

LOW  DOSE 
01-0165 

HIGH  DOSE 

01-0170 

♦MYOCARDIUM 

(48) 

(25) 

(47) 

(44) 

INFLAMMATION,  NOS 
INFLAMMATION,  INTERSTITIAL 

1 

(2%) 

1 (2%) 

FIEBOSIS 

2 

(4%) 

1 

(2%) 

DEGENERATION,  NOS 

1 

(2*) 

1 

(2%) 

NECROSIS,  FOCAL 

1 

(2%) 

* AORT  A 

(50) 

(25) 

(47) 

(45) 

INFLAMMATION,  CHRONIC 

1 

(2%) 

♦PULMONARY  ARTERY 

(50) 

(25) 

(47) 

(45) 

MINERALIZATION 

11  (44%) 

18  (38%) 

11 

(24%) 

♦SUBCOSTAL  ARTERY 

(50) 

(25) 

(47) 

(45) 

PERIVASCULITIS 

1 

(2%) 

DIGESTIVE  SYSTEM 

♦SALIVARY  GLAND 

(50) 

(23) 

(46) 

(42) 

HYPERPLASIA,  INTRADUCTAL 

1 

(2%) 

♦LIVER  , 

(49) 

(25) 

(47) 

(45) 

CONGESTION,  NOS 
INFLAMMATION,  CHRONIC  FOCAL 

1 

(2%) 

1 

(2%) 

NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 

3 

(6%) 

1 (2%) 

1 

(2%) 

BASOPHILIC  CYTO  CHANGE 

5 (20%) 

7 (15%) 

6 

(13%) 

EOSINOPHILIC  CYTO  CHANGE 

4 (9%) 

2 

(4%) 

CLEAR-CELL  CHANGE 

5 

(11%) 

HYPERPLASIA,  FOCAL 

1 

(2%) 

2 

(4%) 

♦LIVER/CENTRI LOBULAR 

(49) 

(25) 

(47) 

(45) 

CONGESTION,  PASSIVE 
METAMORPHOSIS  FATTY 

1 

(2*) 

1 

(2%) 

♦EILE  DUCT 

(50) 

(25) 

(47) 

(45) 

HYPERPLASIA,  NOS 

2 

(«*) 

♦PANCREAS 

(47) 

(24) 

(45) 

(41) 

INFLAMMATION,  NOS 
INFLAMMATION,  FOCAL 

2 

(4%) 

1 (4%) 

1 (2%) 

1 

(2%) 

INFLAMMATION.  CHRONIC 

1 

12%) 

* NUMBED  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBED  OF  ANIMALS  NECROPSIED 


C-5 


TABLE  Cl  (CONTINUED) 


CONTROL  (UNTB) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-0160 

0 1-0175 

01-0  165 

01-0170 

INFLAMMATION,  CHRONIC  FOCAl 
PERIARTERITIS 

1 (2%) 

2 (4%) 

1 (2%) 

•ESOPHAGUS 

(48) 

(19) 

(92) 

(40) 

NECROSIS,  NOS 

1 (3*) 

•PERIESOPHAGEAL  TI SSU 

(48) 

(19) 

(«2) 

(90) 

INFLAMMATION,  NOS 

1 (2*) 

INFLAMMATION,  ACUTE  FOCAL 

1 (2*) 

NECROSIS,  NOS 

1 (2*) 

•STOMACH 

(49) 

(25) 

(44) 

(9  1) 

INFLAMMATION,  NOS 

1 (2*) 

HYPERKERATOSIS 

1 (2%) 

1 (2  *) 

ACANTHOSIS 

1 (2*) 

1 (2*) 

•PEYERS  PATCH 

(49) 

(25) 

(«5) 

(93) 

HYPERPLASIA , NOS 

1 (2%) 

•COLON 

(48) 

(25) 

(95) 

(90) 

MINERA LIZATION 

1 (3*) 

NE  M ATO  DIAS  IS 

3 (7*) 

3 (8%) 

PABASITI SM 

2 (8%) 

1 (2%) 

URINARY  SYSTEM 

•KIDNEY 

(50) 

(25) 

(97) 

(95) 

HYERCNEPHROSIS 

1 (2%) 

CONGESTION,  NOS 

1 (2*) 

GLOMERULONEPHRITIS,  NOS 

4 (8%) 

INFLAMMATION,  NOS 

1 (2%) 

INFLAMMATION,  INTERSTITIAL 

1 (9%) 

GLOMERULONEPHRITIS,  CHRONIC 

32 

(71%) 

FIEBOSIS,  DIFFUSE 

1 

(2%) 

PERIARTERITIS 

1 

(2%) 

NE  EHROFATHY 

16  (64%) 

41  (87%) 

6 

(13%) 

NEPHROSIS,  NOS 

35  (70%) 

2 

(4%) 

NECROSIS,  MEDULLARY 

1 (2%) 

3 

(7%) 

CALCIFICATION,  NOS 

1 

(2%) 

HY  FE  FPL  ASIA,  TUBULAR  CELL 

1 

(2%) 

•KIDNEY/MEDULLA 

(50) 

(25) 

(97) 

(45) 

MINERALIZATION 





* 


NUMB  E R CF  ANIMALS 
NUMB  EB  OF  ANIMALS 


KITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NEC  BOESIED 
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TABLE  Cl  (CONTINUED) 


CO  NTBOL  (U  NT  E) 

CONTBOL (VEH) 

LOH  DOSE 

HIGH  DOSE 

01-0160 

01-017  5 

01-0165 

01-0170 

#BENAL  PAPILLA 

MI NEBA  LIZATI ON 
HEMORRHAGE 
NECROSIS,  FOCAL 

(50) 

(25) 

(47) 

7 (15*) 

(**  5) 
27 
1 
1 

( 60*) 
(2*) 
(2*) 

♦ KIDNE  Y/PELV IS 

HYPERPLASIA,  EPITHELIAL 

(50) 

(25) 

(47) 

(45) 

26 

(58*) 

♦URINARY  BLADDEB 

INFLAMMATION,  ACUTE  NEC  BOTIZING 

(50) 

(25) 

(45) 

1 (2%) 

(44) 

ENDOCRINE  SYSTEM 


•PITUITARY 

(45) 

(22) 

(45) 

(37) 

CYST,  NOS 
CONGESTION,  NOS 

1 (2*) 

1 

(3*) 

HEMORRHAGE 

1 (5%) 

1 

(2*) 

1 

(3*) 

HYPERPLASIA,  FOCAL 
HYPERPLASIA,  CHBOMOPHOBE-CEIL 

1 (5%) 

2 

(4  *) 

6 

(16*) 

♦ADRENAL 

(50) 

(25) 

(47) 

(45) 

HEMORRHAGE 

1 

(2S) 

METAMORPHOSIS  FATTY 

1 

(2*) 

♦ADRENAL  CORTEX 

(50) 

(25) 

(47) 

(45) 

NOCULE 

1 

(2X) 

♦ADRENAL  MEDULLA 

(50) 

(25) 

(47) 

(45) 

HYPERPLASIA,  NOS 

1 

(2*) 

HYPERPLASIA,  FOCAL 

1 (4*) 

1 

(2  X ) 

1 

(2*) 

♦T  HYROIE 

(37) 

(23) 

(44) 

(39) 

CYST,  NOS 

1 

(2X) 

CYSTIC  FOLLICLES 

1 (3*) 

1 

(2X) 

HYPERPLASIA,  C- CELL 

2 (5*) 

6 (26S) 

4 

(9*) 

1 

(3*) 

METAPLASIA,  SQUAMOUS 

1 (4%) 

♦PARATHYROID 

(20) 

(12) 

(20) 

(18) 

HYPERPLASIA,  NOS 

1 

(6*) 

♦PANCREATIC  ISLETS 

(47) 

(24) 

(45) 

(41) 

HYPERPLASIA,  NOS 

1 

(2*) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(50) 

(25) 

(47) 

(45) 

GALACTOCELE 

1 

im 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICBOSCOPICALL Y 

* NUMB  EB  OF  ANIMALS  NECBOPSIED 
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TABLE  Cl  (CONTINUED) 


CONTHCL  (0  NT R) 

CONTROL  (VEH) 

LON  DOSE 

HIGH  DOSE 

01-0160 

01-0175 

01-0165 

Cl -01 70 

•PROS1A1E 

(48) 

(24) 

(44) 

(«3) 

HI  A ERA  LIZA TI ON 

1 

(2%) 

HEHOFRHAGE 

1 

(2%) 

IN  FLAHHATION, 

NOS 

3 (6%) 

1 

(2%) 

IN  FLAHHATION , 

FOCAL 

1 (4%) 

IN  FLAHHATION, 

ACUTE 

2 

(5%) 

1 

(2%) 

IN  FLAHHATION, 

ACUTE  FOCAL 

5 (21%) 

5 

(11%) 

7 

(16%) 

INFLAHHATION  ACOTE  AND  CHRONIC 

1 

(2%) 

HETAPLASIA,  SQUAHOUS 

1 

(2%) 

♦SEHINAI  VESICLE 

(50) 

(25) 

(47) 

(45) 

HE  HORR  H AGE 

1 

(2%) 

IN  FLAHHATION, 

ACUTE  FOCAL 

1 

(2%) 

ATROPHY,  NOS 

1 

(2%) 

HYPERPLASIA,  PAPILLARY 

1 

(2%) 

•TESTIS 

(50) 

(25) 

(«5) 

(4  4) 

PERIARTERITIS 

1 

(2%) 

PERIVASCULITIS 

1 (2*) 

CALCIFICATION , 

NOS 

3 (6%) 

CALCIFICATION , 

FOCAL 

1 (2*) 

ATROPHY,  NOS 

11  (22%) 

ATROPHY,  FOCAL 

1 

(2%) 

HYEERPLASIA,  INTERSTITIAL  CELL 

4 (8%) 

1 («%> 

2 

(4%) 

• T ESTIS/TUBU  LE 

(50) 

(25) 

(45) 

(44) 

HI  N ERA  LI  Z ATI  ON 

1 

(2%) 

DEGENERATION, 

NOS 

2 

(5%) 

NERVOUS  SYSTEH 

•BRAIN 

(50) 

(24) 

(45) 

(42) 

INFARCT,  FOCAL 

1 (2%) 

SPECIAL  SENSE  ORGANS 

NONE 

HUSCULCSKELETAL  SYSTEH 

♦SKELETAL  HUSCLE 

(50)  (25) 

(47) 

(45) 

HI NEEALIZATION 

1 (2%) 

t NUHBER  OF  ANIHALS  WITH  TISSUE 

EXAHINED  HICROSCOPICALL Y 

* RUBBER  OF  ANIHALS  NECROPSIED 
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TABLE  Cl  (CONCLUDED 


CCSTBCL(OSTE) 

01-0160 

CCKTHOL (TEB) 
01-0175 

LOf  DOSE 

01-0165 

EISB  DOSE 

C *.-0170 

EODI  CATITIES 

•HEETASTI KU  S 

Ik F l ABBAIICK , ACOTE 

(50) 

(25) 

1 (OS) 

(07) 

(«5) 

•F1EOEA 

FIEBOSIS,  DIFFOSE 

(50) 

1 (2*) 

(25) 

(07) 

(05) 

ALL  OIHEE  STST2B3 

*S  DLTIFLE  CBGAS5 
BISEFAILZAIIOK 

(50) 

(25) 

(07) 

(0  5) 

1 (2%) 

KECK 

IS  FLU! AIIOS,  FOCAL 

1 

All? 0 SE  TISSUE 

ISFIASBAIIGK,  CBEOSIC 

1 

2 

C BESIDE 

KECBCSIS,  FAT 
PIGHERTAIIOK , SOS 

2 

1 

SFECIAI  ECSFfiOLOSI  SOBSAET 

AOTCITSIS/BO  KEC50EST 

3 

C 

» SCSEFF  CF  AKISA1S  ilia  IISSCE  EIAHISEE  HICBOSCOPICALLI 
* SGESra  CF  AKIEALS  KECECrSIEI 
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table  C2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS 
TREATED  WITH  m-CRESIDINE 


CONTROL (UNTH) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH 

DOSE 

02-0160 

02-0175 

02-0165 

02-0170 

ANIMAL  S INITIALLY  IN  STUDY 

50 

25 

34  9 

50 

ANIMALS  MISSING 

1 

ANIMALS  IECROPSIED 

49 

24 

49 

46 

ANIMALS  EXAMINED  HI ST 0 PATHOLOGICALLY 

**  49 

24 

49 

45 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(49) 

(24) 

(49) 

(46) 

EPIDERMAL  INCLUSION  CYST 

1 

(2*) 

ATROPHY,  NOS 

1 

(2*) 

RESPIRATORY  SYSTEM 

tLUNG/ERONCHUS 

(49) 

(24) 

(49) 

(45) 

INFLAMMATION,  NOS 

1 (2X) 

*LUNG 

(49) 

(24) 

(49) 

(45) 

CONGESTION,  NOS 
CONGESTION,  ACUTE  PASSIVE 
EDEMA,  NOS 

1 (2*) 

1 (4X) 

2 (4%) 

HEMORRHAGE 
INFLAMMATION,  FOCAL 

1 (4%) 

2 (4*) 

1 

(2%) 

INFLAMMATION,  INTERSTITIAL 

1 

(2*) 

INFLAMMATION,  CHRONIC 
PERIARTERITIS 

1 (4%) 

1 

(2*) 

CYTOMEGALY 

HY  PERFL  ASIA,  ALVEOLAR  EPITHELIUM 

2 (8X) 

1 

(2  % ) 

HEMATOPOIETIC  SYSTEM 

#BONE  MARROW 

(45) 

(24) 

(47) 

(44) 

HYPERPLASIA,  HEMATOPOIETIC 

1 

(2*) 

tSPLEEN 

(47) 

(24) 

(48) 

(45) 

HEMOSIDEROSIS 

HYPERPLASIA,  HEMATOPOIETIC 
HEMATOPOIESIS 

3 (6*) 

1 (4S) 

1 (2X) 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
iNOTE:  50  ANIMALS  WERE  INITIALLY  IN 

STUDY  BUT  ONE  WAS 

FOUND  TO  BE  A 

MALE  IN  A PEMALE 

GROUP 

AND  HAS 

DELETED. 
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TABLE  C2  (CONTINUED) 


CONTROL  (UNTR)  CONTROL  (VEH)  LOW  DOSE  HIGH  DOSE 

02-0160  02-0175  02-0165  02-0170 


# SPLENIC  FOLLICLES 

(47) 

(24) 

(48) 

(45) 

ATROPHY,  NOS 

1 

(2%) 

# MEDIA  STI NAL  L. NODE 

(44) 

(24) 

(46) 

(39) 

HEHCRRHAGE 

1 

(2%) 

(MESENTERIC  L.  NODE 

(44) 

(24) 

(46) 

(39) 

HEMCRRHAGE 

1 

(2%) 

(THYMUS 

(30) 

(18) 

(38) 

(29) 

CYST,  NOS 
HEMORRHAGE 

1 (6X) 

1 

(3%) 

CIRCULATORY  SYSTEM 

(HEART 

(48) 

(24) 

(48) 

(45) 

NEC RCS IS  , FOCAL 

1 

(2%) 

(MYOCARDIUM 

(48) 

(24) 

(48) 

(45) 

FIBRCSIS 

DEGENERATION,  NOS 

1 (2%) 

1 

(2%) 

♦ARTERY 

(49) 

(24) 

(49) 

(46) 

NECROSIS,  FOCAL 

1 

(2%) 

♦PULMONARY  ARTERY 

(49) 

(24) 

(49) 

(46) 

MINERALIZATION 

5 (21%) 

6 

(12%) 

1 

(2%) 

DIGESTIVE  SYSTEM 

(LIVER 

(48) 

(24) 

(49) 

(44) 

IN  F IAM  MATI ON , ACUTE 
INFLAMMATION,  ACUTE/CHRONIC 

1 (2%) 

1 

(2%) 

INFLAMMATION,  CHRONIC  FOCAL 
NECROSIS,  NOS 

1 1.2%) 

1 

(2%) 

NECROSIS,  FOCAL 

1 (2  %) 

1 

(2%) 

1 

(2%) 

METAMORPHOSIS  FATTY 

1 (2%) 

2 (8%) 

8 

(16%) 

3 

(7%) 

BASOPHILIC  CYTO  CHANGE 

2 (4%) 

17  ( 71%) 

21 

(43%) 

2 

(5%) 

EOSINOPHILIC  CYTO  CHANGE 

4 

(8%) 

1 

(2%) 

CLEAR-CELL  CHANGE 

1 

(2%) 

HYIERFLASIA,  FOCAL 



1 

mi— 

» NUMBER  OF  ANIHALS 
* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIED 


c-ll 


table  c:  icomtnxtd) 


ccsTsci(orrE) 

02-0160 

COSTEOL  (TEH) 
02-0175 

LOB  DOSE 
02-0165 

E 3GB  DOSE 
02-0170 

AS  GIECI ASIS 
HEHAIOEOIESIS 

1 (*U 

2 (51) 

SLIVEB/EEPATOCIIES 
SOCLEAS  ALXEEATIOS 

(98) 

(29) 

1 (41) 

(99) 

(**) 

•BILE  COCT 

BTE  EEPLASIA , SOS 
HIEESFLA3IA,  FOCAL 

(*9) 

2 (41) 
1 (2*) 

(29) 

(«9) 

(96) 

SPAKE  EAS 

IIFIAHHAtlOI.  CHECKC 
UFLAE5ATIOB,  CHBOSIC  FOCAL 
EEEIAEIEiLIIS 
SECECSIS,  FOCAL 

(*8) 

(23) 

(96) 

(*2) 

1 (21) 
1 (21) 
1 (21) 
1 (21) 

♦PAICEEAIIC  ACIS3S 
ATBCEHT,  FOCAL 

(•8) 

(23) 

(96) 

(*2) 

1 (21) 

SESCEBAGCS 

01  LATA  TIGS  , SOS 

E? IDEE  SAL  ISCLCSICB  CTST 

SECEOSIS,  SOS 

(*9) 

(10) 

1 (61) 

(*1) 

(37) 

1 (31) 
1 (31) 

SSIGH ACE 

ISFLASHAIIOE,  SOS 
SECECSIS,  FOCAL 

(*9) 

1 ( 21) 

(23) 

(*5) 

(*5) 

1 (21) 

♦GASTSIC  SOoflQCOSA 
ECEEA , SOS 

(«9) 

1 (2*) 

(23) 

(•5) 

(95) 

SEEIEiS  EATCH 

EIEEEFLASIA,  SCS 

(99) 

2 (91) 

(29) 

(96) 

(95) 

♦ILECS 

OLCEE,  FOCAL 

(*9) 

(29) 

(96) 

1 (21) 

(*S) 

tCCLCI 

SE5ATOCIASIS 
P A E A EITISB 

(99) 

1 (2*) 

(29) 

3 (131) 

(96) 

2 (91) 

3 (71) 

(99) 

2 (51) 

OEIBABI  SISTEH 

•KIDBEI 

SISEEALIZATICS 

(98) 

(29) 

(*9) 

s non 

(*5) 

1 (21) 

* I0S3EE  OF  A SI SALS  IITE  TISSC2  SI ASISZD  SICBOSCOPICALLT 

• SOHBEB  OF  ASI5ALS  SSCBOESIEC 


TA3LE  Cl  CONTINUED 


CCSTECL  (IRE) 

COSTBOL (TEH) 

LOS  DOSE 

EES  3 

02-0160 

02-0175 

02-0165 

C2-G 

CISI,  nos 

GLOH  ESUIGSEP  EE  ITIS  , SOS 
GLOH  EE  CIO  SEP  S3 ITIS , C5EGIIC 

* (8*) 

1 (2*) 

26 

SSEEEOFAIHI 

17  (7  IS) 

37  (76  S) 

ii 

SE  r SEC  SI  S,  SOS 
SSCBOSIS,  FOCAL 
E0ST50  ETEfl  C6M  GE 

29  (60*) 

1 (2*) 

i 

SECSCSIS,  SEDULLASI 

* 

♦XIDSS I/CCETEI 

(48) 

(2*) 

(*9) 

(45) 

SET A EOS PE Oil S PATTI 

1 (2*) 

♦KIDSEI/HEDULLA 

(*8) 

(2*) 

(43) 

(45) 

CAICIFICATIOS,  SOS 

1 

♦ EESAI  EAFIL1A 

(*8) 

(2*) 

(49) 

(45) 

HISESALIEAIIOS 

3 (6*) 

34 

IIFLA5SATIOS,  ACUTE  FOCAL 

1 

SECEOSIS,  SOS 

2 

t SIDS  EI/FELT IS 

(*8) 

(2*) 

(*9) 

(45) 

5ISEKA LIZA TIGS 
EIPSSPLASIA,  EP ITHBIIAL 

4 (8*) 

29 

aSDOCSISE  SISTS5 

IPITUITAB I 

(39) 

(23) 

(42) 

(36) 

CIST,  SC S 

1 (2*) 

aiESEPLASIA,  FOCAL 

1 (2S) 

51 FEEFLASI A,  CES05GF 50 SE- CEIL 

1 (2*) 

♦AEBESAI 

(49) 

(2*) 

(47) 

(45) 

AS6IECTASIS 

1 (2*) 

♦AD BE  SAL  CCETEI 

(*9) 

(2*) 

(47) 

(45) 

5TF  ESFLASI A , SODOLAE 

1 

tACSEHAI  HEOULLA 

(49) 

(2») 

(47) 

(45) 

BIFF  HP  LA  SI  A,  SCS 

1 (2*) 

AT SISCI I 

(*5) 

(23) 

(»5) 

(*1) 

CIST,  SOS 
COLLOID  CIST 

1 (2*) 

1 

* HCH3E5  OF  A SI  HALS 
» SQ5BES  OF  A KX SALS 


i IT  5 tissue  siasise:  5ICEOSCOFICALL I 
■ECEOESIBD 


:cse 

170 

(5  = 1' 
(2*1] 

(2*1 

(SI' 


(2* 


(76*) 

:» 

(»*) 


(ei* 


(2* 


_^A_ 
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TABLE  C2  (CONTINUED) 


CONTROL  (U  NT R) 
02-0160 

CONTROL  (VEH) 
02-0175 

LOS  DOSE 
02-0165 

HIGH  DOSE 
02-0170 

HYEERPLASIA,  PAPILLARY 
BY  EERPL ASIA,  C-CELL 

2 (4*) 

2 (9*) 

1 (2X) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

DILATATION/DUCTS 
GALACTOCELE 
HYPERPLASIA,  NOS 
HYPERPLASIA,  FOCAL 

(49) 

1 (2X) 

(24) 

3 (13X) 
1 (4*) 

(49) 

15  (31 X) 
1 (2X) 

(46) 

3 (7  X) 

♦MAMMARY  DUCT 

HYPERPLASIA,  CYSTIC 

(49) 

1 (2%) 

(24) 

(49) 

(46) 

♦MAMMARY  LOBULE 

HYPERPLASIA,  NOS 

(49) 

(24) 

1 (4X) 

(49) 

4 (8X) 

(46) 

♦CLITOEAL  GLAND 

INFLAMMATION,  FOCAL  GRA  NULCMATOU 

(49) 

(24) 

1 ( 4%) 

(49) 

(46) 

# UTERUS 

HYERCMETRA 
HEMATOMA,  NOS 
POLYP,  INFLAMMATORY 

(46) 

1 (2*) 
1 (2*) 
1 (2*) 

(24) 

(47) 

2 (4X) 

(44) 

2 (5X) 

#UT ERUS/ENDOMET RIUM 
HYPERPLASIA,  CYSTIC 

(46) 

(24) 

(47) 

3 <6X) 

(44) 

1 (2X) 

#OVARY 

INFLAMMATION,  CHRONIC 

(47) 

1 (2%) 

(24) 

(45) 

(45) 

NERVOUS  SYSTEM 

#BRA  I N 

HEMORRHAGE 

(49) 

(24) 

(47) 

1 (2X) 

(43) 

SPECIAL  SENSE  ORGANS 

♦EYE 

INFLAMMATION,  CHRONIC 
CATARACT 

(49) 

(24) 

(49) 

(46) 

1 (2  X) 

J_J2Xj 

* NUMBER  OF  ANIMALS  MIT H TISSUE  EXAMINED  MICROSCOPICALLY 
» NUMBER  OF  ANIMALS  NECROPSIED 


C-14 


TABLE  C2  (CONTINUED) 


CONTROL  (UNTR) 

CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-0160 

02-0175 

02-0165 

02-0170 

♦EYE/ CORN EA 

(49) 

(24) 

(49) 

(46) 

INFLAMMATION  PROLIFERATIVE 

1 (2%) 

♦LENS  CAPSULE 

(49) 

(24) 

(49) 

(46) 

CALCIFICATION,  NOS 

1 (2*) 

MUSCULOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

♦MEDIASTINUM 

(49) 

(24) 

(49) 

(46) 

EDEMA,  NOS 

1 (2%) 

PERIARTERITIS 

2 (4%) 

♦MESENTERY 

(49) 

(24) 

(49) 

(46) 

PERIARTERITIS 

1 (2%) 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

(49) 

(24) 

(49) 

(46) 

NECECSIS,  FOCAL 

1 (2%) 

ADIPOSE  TISSUE 

INFLAMMATION,  CHRONIC 

( 

2 

OMEN IUM 

INFLAMMATION,  NOS 

1 

NECROSIS,  NOS 

1 

NECROSIS,  FAT 

1 

SPECIAL  MORPHOLOGY  SUMMARY 

NO  LESION  REPORTED 

2 

1 

1 

2 

ANIMAL  MISSING/NO  NECROPSY 

1 

AOTC/NECROPSY/HI STO  PERF 

2 

AUTC/NECROPSY/NO  HISTO 

1 

* NUMBER  OF  ANIMALS 

* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIED 


C-15 


TABLE  C2  (CONCLUDED) 


CCHTBOL(OHTE)  CC  ST?  CL  ( TEH)  LOS  DOSE  E1GH  DOSE 

02-0160  02-0175  02-0165  02-0170 


AGIOLT SIS/HO  NECEOFSY 


4 


♦ NGSEEE  OF  A SIEA LS 

• KOEEEE  OF  ASIHALS 


KITH  TISSUE 
NEC  FOPSIED 


EIAHINED  SICEOSCOPICALLI 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  MICE  TREATED  WITH  m-CRESIDINE 


TABLE  D1 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE 
TREATED  WITH  m-CRESIDINE 


CONTROL (UNTR) 
05-0160 

CONTROL  (VEH) 
05-0175 

LOW  DOSE 
05-0165 

HIGH  DOSE 
05-0170 

ANIMALS  INITIALLY  IN  STUDY 

50 

25 

50 

50 

ANIMALS  MISSING 

1 

ANIMALS  NECROPSIED 

50 

24 

46 

41 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY 

**  49 

24 

45 

36 

INTEGUMENTARY  SYSTEM 

♦SUBCGI  TISSUE 

(50) 

(24) 

(46) 

(41) 

HEMATOMA,  NOS 

1 (2%) 

INFLAMMATION,  ACUTE  FOCAL 

1 (2%) 

ABSCESS,  NOS 

1 (2*) 

RESPIRATORY  SYSTEM 

NONE 

HEMATOPOIETIC  SYSTEM 

*BONE  MARROW 

(49) 

(21) 

(41) 

(33) 

HYPERPLASIA,  HEMATOPOIETIC 

1 (2*) 

♦SPLEEN 

(49) 

(24) 

(41) 

(32) 

ATROPHY,  NOS 

14  (34%) 

18  (56%) 

HEMATOPOIESIS 

1 (4%) 

ER YTHROPOIESIS 

2 (4%) 

♦MANDIBULAR  L.  NODE 

(40) 

(20) 

(31) 

(26) 

ATROPHY,  NOS 

1 (4%) 

♦MESENTERIC  L.  NODE 

(40) 

(20) 

(31) 

(26) 

HEMORRHAGE 

10  (50%) 

2 (6%) 

1 (4%) 

ATROPHY,  NOS 

2 (8%) 

♦RENAL  LYMPH  NODE 

(40) 

(20) 

(31) 

(26) 

HYPERPLASIA,  NOS 

2 (5%) 

♦THYMUS 

(30) 

(16) 

(24) 

(19) 

ATROPHY,  NOS 

_ 16_J67%1 

15  (79%) 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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table  di  (continued > 


CCSTBCL  (0  STB) 

CCHTBOL(TEH) 

LOB  DOSE 

EIGH  DOSE 

05-0160 

05-0  175 

05-0165 

05-0170 

CIBCOLATCBI  SISTEB 

•BEABT 

(19) 

(21) 

(11) 

(36) 

teecebosis,  sos 

ISFIABHAIIOS,  CEBOSIC 

1 («*) 

1 (2*) 

DIGESTIVE  SISTEB 

• SAL  I VAEI  GLASD 

(17) 

(23) 

(*3) 

(34) 

LI  EE  EOC  TTIC  T SF  LA  EEATOET  IS  FIL  TE 

17  (7«* ) 

4 (9*) 

•LITEE 

(19) 

(21) 

(44) 

(36) 

SEC  ECS  IS  , FOCAL 
BETAHOEPSOSIS  FAITI 

1 (2%) 

1 (3*) 

CIIOFL  ASEIC  TACDOLIZATIOS 

1 (4*) 

1 (2%) 

3 (8*) 

BASOPHILIC  CTT3  CEAIGE 
AS  GIECIASIS 

1 (2*) 

2 (8*) 

•LITEE/KUFFFEE  CELL 

(19) 

(24) 

(44) 

(36) 

EIEEEFLASIA , SCS 

1 (2*) 

♦ II 7 EE/EE  rA ICCITES 

(19) 

(24) 

(44) 

(36) 

CITCELASEIC  V ACOOLIZATICS 

10  (23*) 

11  (31*) 

* FA  SC  E EA  S 

(16) 

(22) 

(37) 

(32) 

CISTIC  DCCIS 

1 (2*) 

PEBISASCDLIIIS 

1 (2%) 

SECEOSIS,  FAT 
ATEOFH I,  FAIII 

1 (2%) 

2 (9*) 

•SIOHACE 

(«9) 

(24) 

(39) 

(35) 

OLCEP,  SOS 

3 (9*) 

U F L ASH  ATI3S , ACUTE  FOCAL 
CA1CIFICATI05,  FOCAL 

1 (4%) 

1 (3*) 

2 (6*) 

ETPEEPL ASIA,  FOCAL 

1 (3*) 

•PEIEES  PATCH 

(19) 

(24) 

(37) 

(35) 

ISFLASEATIOS,  ACDTE 

1 (2%) 

HIFEEPLASIA,  L IEPEOI3 

1 (2*) 

ACC  LOS 

(*8) 

(20) 

(32) 

(30) 

FA EASITI3H 

2 (10*) 

3 (9*) 

3 (10*) 

DEIS AE 1 SISTEH 

• KIES  E I 

(«9) 

(24) 

(43) 

(36) 

HIEECSErHESSIS 

2 liil 

* OF  A SISALS  g I TH  TISSCE  EIABIIEC  HICEOSCOPICALLI 

• SGHEF5  CF  A II  EA  1.5  SECBCFSIZD 
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TABLE  D1  (CONTINUED) 


COHTBOL  (OBTB) 
05-0160 

CC8TEOL  (?EH) 
05-0175 

LOB  DOSE 
05-0165 

BIGH  DOSE 
C5-0170 

EYIICHEPHEITIS,  SOS 
IS  FL ABB ATIOS  , CHBOHIC 
SEPHBOSIS,  MOS 

1 (2%) 

1 (4S) 

2 (5%) 
28  (65%) 

32  (89%) 

* E ESA  I FAPILLA 
SECECS  IS  , SOS 

(«9) 

(24) 

(43) 

13  (30%) 

(36) 

20  (56%) 

EHEOCBIHE  SYSIEB 

fl HEBOID 

HYP  EEPLASI A , FOCAL 
EIPEBPLASIA , FOLLICOLAB-CELL 

(42) 

1 (2%) 

(22) 

1 (5*) 

(34) 

(23) 

*PABAT  BYBOID 

HYEEBPLASIA,  HOS 

(20) 

(14) 

1 (7*) 

(20) 

(14) 

* EA  SC  EEATIC  ISLETS 
HYEEBPLASIA,  HOS 

(46) 

(22) 

3 (14%) 

(37) 

(32) 

SEPEODOCTITE  SYSIEB 

♦ PEEPOTIA  L SLA  SD 
DILATATIOH,  SOS 

(50) 

1 (2%) 

(24) 

(46) 

1 (2%) 

(41) 

•TEST IS 

DEGEHEEATICS,  SOS 
CA  LC1F IC ATIOS,  FOCAL 
BOLUS OCLE ATE  GIAHT-CELL 
ATEOPHY,  SOS 
ATBOPHY,  FOCAL 

HYEEBPLASIA,  IS CEB SI IT I AL  CELL 

(49) 

(24) 

5 (21%) 

(41) 

1 (2%) 

1 (2%) 
10  (24%) 

3 (7%) 

1 (2%) 

(35) 

3 (9%) 
22  (63%) 
2 (6%) 

f TEST  IS/TOBO  LE 

SECECS IS , FOCAL 

(49) 

1 (2*) 

(24) 

(41) 

(35) 

HEEVOOS  SYSTEM 

HOSE 

SPECIAL  SESS2  OBGASS 

HOKE 

BOSCULOSKELETAL  SYSIEB 

SCJSI 

* BOBBIE  CF  A SISALS  BITB  TISSOE  BIABISBD  BICBOSCOPICALLI 

* HUBBEE  OF  A SI  BA  LS  SEC  BCESIED 
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TABLE  D1  (CONCLUDED) 


CONTROL  (U  NT  R) 

CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

05-0 160 

05-0175 

05-0165 

C5-0170 

BODY  CAVITIES 

♦ABDOMINAL  CAVITY 

(50) 

(24) 

(46) 

(41) 

ADHESION,  NOS 

1 (2S) 

♦MESENTERY 

(50) 

(24) 

(46) 

(41) 

STEATITIS 

1 (2*) 

ABSCESS,  NOS 

1 (2*) 

ALL  OTHER  SYSTEMS 

ADIPOSE  TISSUE 

STEATITIS 

1 

NECRCSIS,  FAT 

2 

SPECIAL  MORPHOLOGY  SUMMARY 

NO  LESION  REPORTED 

17 

2 

2 

ANIMAL  HISSING/NO  NECROPSY 

1 

ACCIDENTAL  DEATH 

1 

AU  TO/NECROPSY/HIS TO  PERF 

1 

1 

AUTC/NFCROPSY/NO  HISTO 

1 

1 

5 

AUTCLYSIS/NO  NECROPSY 

1 

4 

7 

# NUMBER  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OE  ANIMALS  NECROPSIED 


TABLE  D2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE 
TREATED  WITH  m-CRESIDINE 


CONTROL  (UNTR) 

CONTEOL  (V EH  ) 

LOW  DOSE 

HIGH  DOSE 

06-0  160 

06-0175 

06-0165 

06-0170 

ANIMALS  INITIALLY  IN  STUDY 

50 

25 

50 

50 

ANIMALS  MISSING 

2 

ANIMALS  NECEOPSIED 

50 

24 

50 

46 

ANIMALS  EXAMINED  HI STOPATHOLOGICALL Y 

**  50 

24 

50 

46 

INTEGUMENTARY  SYSTEM 

NONE 

RESPIRA  TCRY  SYSTEM 

NONE 

HEMATOPOIETIC  SYSTEM 

#BONE  MARROW 

(49) 

(22) 

(49) 

(44) 

MYELCFIBROSI S 

11  (50%) 

17  (35%) 

19  (43%) 

♦SPLEEN 

(49) 

(23) 

(49) 

(43) 

ATRCEHY,  NOS 
HYPERPLASIA,  LYMPHOID 
HEMATOPOIESIS 

1 ( 2%) 

1 (4%) 

1 (2%) 

4 (9%) 

ER Y THROPOIES IS 

1 (2%) 

#MANDIBULAR  L.  NODE 

(40) 

(18) 

(41) 

(40) 

HYPERPLASIA,  NOS 
HYFERPLASIA,  PLASMA  CELL 

1 (3*) 

1 (2%) 

♦MEDIASTINAL  L . NODE 

(40) 

(18) 

(41) 

(40) 

HYPERPLASIA,  NOS 

1 (3*) 

♦LUMBAR  LYMPH  NODE 

(40) 

(18) 

(41) 

(40) 

HYPERPLASIA,  NOS 

1 (3%) 

♦MESENTERIC  L.  NODE 

(40) 

(18) 

(41) 

(40) 

HEMORRHAGE 

5 (28%) 

1 (2%) 

2 (5%) 

ATROPHY.  NOS 

_ 1_13%L_ 

t NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICRO  SCO PI  CALL  X 
* NUMB  EE  OF  ANIMALS  NECEOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D2  (CONTINUED) 


CCHTBOL  (UHTB) 

CCHTBOL  (VEH) 

LOW  DOSE 

E1GH  DOSE 

06-0160 

06-0175 

06-0165 

06-0170 

VBENAL  IYBPH  MODE 

(40) 

(18) 

(41) 

(40) 

HYPFBPLASIA , DOS 

1 (3%) 

HYPEBP  LA  SI A , PLASBA  CELL 

1 (3*) 

tTHYBUS 

(31) 

(15) 

(33) 

(29) 

ATBCPHY,  HOS 

7 (24*) 

CIECULATCBY  SYSTEB 

•BYOCABEIOH 

(50) 

(23) 

(49) 

(««) 

INFLABBAIICN,  ACUTE  DIFFUSE 

1 (2*) 

DIGESTIVE  SYSTEB 

• SALIVABY  GLA  ND 

(48) 

(23) 

(49) 

(45) 

LYEPBOCYTIC  I BFLA  BBATOBY  INFILTB 

8 (35*) 

20  (41*) 

18  (40*) 

ATBOPBY,  HOS 

1 (4*) 

»LIVEE 

(49) 

(23) 

(50) 

(«5) 

NECBOSIS,  NOS 

1 (2*) 

1 (2*) 

NECBOSIS.  FOCAL 

1 (2%) 

1 (4* ) 

1 (2*) 

1 (2*) 

INFABCT,  HOS 

1 (2*) 

HEB  ATOPOIESIS 

1 (2*) 

♦BILE  DUCT 

(50) 

(24) 

(50) 

(46) 

INFLAHH ATIOH , CHEONIC  FOCAL 

2 (4*) 

VPANCEEAS 

(47) 

(23) 

(43) 

(40) 

DI IATAT I OH/DUCTS 

2 (5*) 

NECBOSIS,  FAT 

1 (4*) 

BETABOBPHOSIS  FATTY 

1 (2*) 

ATBOPHY,  FATTY 

1 (4*) 

VST  OBA  C B 

(49) 

(23) 

(47) 

(«3) 

INF  LA  HBATION,  ACUTE  FOCAL 

1 (2*) 

IN  F L ABB  ATIOH  , CHEONIC 

1 (2%) 

VPEYEBS  PATCH 

(49) 

(24) 

(47) 

(42) 

HYPFBPLASIA,  LYHPHCID 

1 (2*) 

VCCLGH 

(50) 

(23) 

(44) 

(37) 

1.EEAT0DIASI3 

i im 

HUBBEB  OF  A hIKA  LS 
NOBBEE  OF  A HI  HA  LS 


WITH  TISSUE  EXAHINED 
NEC  ECPSI ED 


BICBOSCOPICALLY 
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TABLE  D2  (CONTINUED) 


CONTROL  (U  NT  R) 

CONTROL (VEH) 

LON  DOSE 

HIGH  DOSE 

06-0160 

06-0  175 

06-0165 

06-0170 

PARASITISM 

4 (11*) 

URINARY  SYSTEM 

♦KIDNEY 

(49) 

(23) 

(49) 

(46) 

LYMEROCYTIC  INFLAMMATORY  INFILTR 

1 <2S) 

INFLAMMATION,  CHRONIC 

2 (4*) 

INFLAMMATION,  CHRONIC  FOCAL 

1 (2*) 

NEPHROSIS,  NOS 
GLOMERULOSCLEROSIS,  NOS 

1 <2S) 

1 (4*) 

1 (2*) 

17  (37%) 

PIGMENTATION,  NOS 
CYTOPLASMIC  VACUOLIZATION 

1 (2S) 

1 (2%) 

♦hENAI  EAPILLA 

(49) 

(23) 

(49) 

(46) 

NECRCS IS , NOS 

6 (1 3%) 

#U  RINA  BY  BLADDER 

(50) 

(20) 

(49) 

(41) 

INFLAMMATION,  CHRONIC  FCCAL 

1 12%) 

#U .BLAttER/SUBMUCOSA 

(50) 

(20) 

(49) 

(41) 

INFLAMMATION,  CHRONIC 

1 (2*) 

INFLAMMATION,  CHRONIC  FOCAL 

16  (32*) 

PERIVASCULITIS 

1 (2S) 

#U.B  LA  DEER/MU  SCULA  RI  S 

(50) 

(20) 

(49) 

(41) 

CALCIUM  DEPOSIT 

1 (2%) 

ENDOCRINE  SYSTEM 

♦T  BYROID 

(41) 

(17) 

(36) 

(32) 

HYPERPLASIA,  C-CELL 

2 <5X) 

HYPERPLASIA,  FOLLICULA R-CELL 

1 (2*) 

1 (3*) 

♦PANCREATIC  ISLETS 

(47) 

(23) 

(43) 

(40) 

HYEERPLASIA,  NOS 

1 (2*) 

REPRODUCTIVE  SYSTEM 

♦UTERUS 

(49) 

(22) 

(46) 

(42) 

HY  ERCMETRA 

5 (10*) 

1 (5%) 

1 (2S) 

2 (5*) 

INFLAMMATION,  SUPPURATIVE 

1-[5*I 

# NUMBER  OF  ANIMALS 

* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
N EC  ROPSIED 
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TABLE  D2  (CONTINUED) 


CCNTROL  (UNTR) 

CONTROL  (VEH) 

LON  DOSE 

HIGH  DOSE 

06-0160 

06-0175 

06-0  165 

06-0170 

PYOMETRA 

2 (9*) 

1 

(2*) 

INFLAMMATION,  GRANULOMATOUS 
INFLAMMATION,  P YO  GR  AN  ULCM  AT  OUS 
NECROSIS,  FAT 

1 

(2*) 

1 (5*) 

1 

(2*) 

CALCIFICATION,  NOS 

1 

(2*) 

•UTERUS/ENDOMETRIUM 

(49) 

(22) 

(46) 

(92) 

INFLAMMATION,  SUFPUPATIVE 
HYPERPLASIA,  NOS 

2 

(4*) 

1 

(2*) 

HYPERPLASIA,  CYSTIC 

32 

(65*) 

10  (45*) 

19 

(41*) 

20 

(«0«) 

iOVAR  Y 

(48) 

(20) 

(39) 

(41) 

CYST,  NOS 

FOLLICULAR  CYST,  NOS 

6 

(13*) 

1 (5*) 

1 

(2*) 

PAROVARIAN  CYST 

2 

(5*) 

3 

(7*) 

THROMBOSIS,  NOS 
HEMORRHAGIC  CYST 
INFLAMMATION,  SUPPURATIVE 

1 

(2*) 

1 

(3*) 

1 

(2*) 

INFLAMMATION,  CHRONIC 
INFLAMMATION,  GRANULOMATOUS 

1 

(2*) 

1 (5*) 

2 

(5*) 

1 

(2*) 

NERVOUS  SYSTEM 
NONE 


SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 
NONE 


BODY  CAVITIES 
NONE 


ALL  OTHER  SYSTEMS 


♦HULTIFIE  ORGANS 
AMYLOIDOSIS 


(50)  (24) 

1 1 


NUMBER  OF  ANIMALS 
NUMBER  OF  ANIMALS 


KITH  TISSUE 
NEC  ROPSIED 


EXAMINED  MICROSCOPICALLY 


(50) 


(46) 
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TABLE  D2  (CONCLUDED) 


CONTROL  (U  NT  R) 

CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

06-0160 

0 6-0  17  5 

06-0165 

06-0170 

OMENTUM 

PERIVASCULITIS 

1 

SPECIAL  MORPHOLOGY  SUMMARY 

NO  LESION  REPORTED 

2 

3 

9 

1 

ANIMAL  MISSING/NO  NECROPSY 

2 

AUT C/NEC ROPSY/HI STO  PERF 

2 

1 

2 

1 

AUTOLYSIS/NO  NECROPSY 

1 

2 

# NUMBEB  OB  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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Review  of  the  Bioassay  of  m-Cresidine*  for  Carcinogenicity 
by  the  Data  Evaluation/Risk  Assessment  Subgroup  of  the 
Clearinghouse  on  Environmental  Carcinogens 

March  6,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was 
established  in  May,  1976,  in  compliance  with  DHEW  Committee 
Regulations  and  the  Provisions  of  the  Federal  Advisory 
Committee  Act.  The  purpose  of  the  Clearinghouse  is  to 
advise  the  Director  of  the  National  Cancer  Institute  (NCI) 
on  its  bioassay  program  to  identify  and  to  evaluate  chemical 
carcinogens  in  the  environment  to  which  humans  may  be 
exposed.  The  members  of  the  Clearinghouse  have  been  drawn 
from  academia,  industry,  organized  labor,  public  interest 
groups,  State  health  officials,  and  quasi-public  health  and 
research  organizations.  Members  have  been  selected  on  the 
basis  of  their  experience  in  carcinogenesis  or  related  fields 
and,  collectively,  provide  expertise  in  chemistry,  biochemistry, 
biostatistics,  toxicology,  pathology,  and  epidemiology. 
Representatives  of  various  Governmental  agencies  participate 
as  ad  hoc  members.  The  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  is  charged  with  the  responsibility  of 
providing  a peer  review  of  reports  prepared  on  NCI-sponsored 
bioassays  of  chemicals  studied  for  carcinogenicity.  It  is  in 
this  context  that  the  below  critique  is  given  on  the  bioassay 
of  m-Cresidine  for  carcinogenicity. 

The  primary  reviewer  noted  that  the  compound  may  be 
of  little  commercial  importance  since  the  quantities 
produced  in  the  United  States  were  reported  to  be  less 
than  1,000  pounds  or  $1,000  in  value.  He  said  that  m-Cresidine 
induced  papillary  transitional-cell  carcinomas  of  the  urinary 
bladder  in  both  sexes  of  treated  rats.  It  also  appeared  to 
cause  a dose-related  increase  in  liver  tumors  in  female  rats, 
although  it  may  not  be  statistically  significant  when  compared 
to  historical  controls.  The  high  mortality  among  the  treated 
male  mice  precluded  an  assessment  of  carcinogenicity  in  this 
group.  The  primary  reviewer  briefly  described  the  experimental 
design  under  which  m-Cresidine  was  tested.  Despite  the  studies' 
shortcomings,  he  said  that  they  did  not  invalidate  the  con- 
clusion on  the  carcinogenicity  of  m-Cresidine.  He  suggested 
that  the  conclusion,  with  respect  to  the  treated  female  mice, 
be  reworded  to  note  the  dose-related  increase  in  liver  tumors 
with  an  appropriate  qualification  indicating  that  it  may  not 
be  statistically  significant. 


53 


The  secondary  reviewer  agreed  with  the  conclusion 
given  in  the  report.  He  noted  that  a mineralization  was 
observed  in  the  urinary  bladder  of  some  treated  rats.  He 
questioned  whether  the  material  may  have  been  involved  in 
the  induction  of  the  bladder  cancers.  A Program  pathologist 
said  that  the  material  was  likely  calcification  in  the 
tissue . 

It  was  moved  that  the  report  on  the  bioassay  of 
m-Cresidine  be  accepted.  The  motion  was  seconded  and 
approved  unanimously. 


Members  present  were: 

Gerald  N.  Wogan  (Chairman),  Massachusetts  Institute  of 
Technology 

Arnold  Brown,  Mayo  Clinic 

Lawrence  Garfinkel,  American  Cancer  Society 
E.  Cuyler  Hammond,  American  Cancer  Society 
Joseph  Highland,  Environmental  Defense  Fund 
Henry  Pitot,  University  of  Wisconsin  Medical  Center 
George  Roush,  Jr.,  Monsanto  Company 

Sheldon  Samuels,  Industrial  Union  Department,  AFL-CIO 
Michael  Shimkin,  University  of  California  at  San  Diego 
John  Weisburger,  American  Health  Foundation 
Sidney  Wolfe,  Health  Research  Group 


Subsequent  to  this  review,  changes  may  have  been  made 
in  the  bioassay  report  either  as  a result  of  the  review 
or  other  reasons.  Thus,  certain  comments  and  criticisms 
reflected  in  the  review  may  no  longer  be  appropriate. 


fU-S.  GOVERNMENT  PRINTING  OFFICE:  1978  260-899  3168  1-3 
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